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THE 

AUTHORS 

I> R E F A C E. 

N order to the Reader's fatisfa Aion con- 
ceming the Book put into his hand , I 
lam to advertife him of fomc few 
_ things t and that according to the na- 

ture of the Work} briefly; as foUowetb* My Un- 
dertaking aimed principally at two Ends.The firfl: 
jy( which was to conjoin the greateft Compen- 

^ dioufnefi of Demonflration with as much Per^ 
fpicuity as. the quality of the fubjedwo'iild ad- 
mit $ that fo the Volume might bear no bigger 
bulk then would render it conveniently portable^ 
Which I have fo farr attained y thai though poiS- 
bly fome other perfbn might wich^reater curiofi- 
tyivet (I prefume) none^ould with more concift- 
nefle have demonftrated moftpropoficionssefpe- 
cially >finc€ I have altered nothing in the number 
and order of the Propoiitions » nor taken the li« 
berty to leave out any one of Euclide's as lefTene- 
ccflary, or to reduce certain of the eafieft into the 
Clai&s of Axiomes. Which notwithUanding (bme 
have done { as that moft accurate Geometrician 
Andr.Tacqutu whom I mention the rather^becaufe 
I efteem it ingenuous to acknowledge (bme things 
takenfrombim. Andi indeedslfliould have at- 
tempted nothing afcet his moft elegant Editiont 

«. had it not plealed that learned Perfon to publifh 



The PREFACE. 
•nly Eight of Euclid^s Books illuftrated by bis 
piines 9 either (lighting or undervaluing the o- 
ther Sieven as leflc reltting to the Elements of 
Geometry* But I had a different Purpofe from 
the beginning; not K> compofeElemipts of Geo* 
metry any- wife at my difcretion 9 but to demon* 
firare Euctiis bimfelfjand all of bimyand that with 
all poflible brevity .For as for Foure ofhisBookst 
the Seventh* Eighth, Ninth and Tenth 9 although 
they do not Co neerly pertain to the Elements of 
Plane and Solid Geonaetry > as the Six Firft & the 
Two fubfequent $ y et no man that ha's arrived to 
any meafure of skill in Geometry is ignorant 
how exceedingly uf efuU they are in Geometrical! 
matters j afwell in regard of the very neer alliance 
between Arithmetick and Geometrie 9 as for the 
knowledge of Commenfurable and Incommen* 
furable Magnitudes which is highly imporunt to 
the underfianding both of Plane and Solid Fi* 
[ures^And the noble Theory of the Five Regular 
iodiesi contained in the Three Laft Booksicould 
not be omitted without prejudice & injury $ fince 
our Author of thefeEIementS}being a Seaator of 
P/^il0's Schole* is reported to have compiled the 
whole Syfteme only in reference to that Contem- 
plation; vihich Protlm attefteth in thefewords* 

uttTiUfivmf Xiy.WTmuuii ^ftirw Q v^a*<i« MOreOVCr^ I WaS 

caiily induc'd to believe 9 that it would be acce« 
ptable to all Lovers of thefe Sciences to have the 
Intire work of Euclidehy them^as it is ufually cited 
and recommended by all men, Wherefore I deter* 

mmd 



The F H E ¥ A C I^ 
loin^d to leave out no Book or Propoficionof 
thoTe vbich are found in Ptm Herig^n 9 whole 
ibotfteps I became neceffitated to follow clofely 
by having refolved to make uie for the moft part 
of ibe Schemes of hh Book) upon a foreflght that 
my fpecdy departure out of tngland^ would not 
allow me time to de/cribe Ntw 9 ahhouigb I fome- 
timcs defired fo to doe. Upon the fame account 
dib I purpofed to ufe generally no other then 
XmUdt'i own Demonftrations , contraded into a 
more fuccind form » faving perchance in the Se- 
cond and Thirteenth) & fparingly in the Seventh^ 
£ightb« and Ninth Books , where it feem'd conve- 
oient to vary fomething from him. So that it may 
be reaibnably* hoped that in this Particular our 
own DeCgn and the Wiihes of the Studious are in 
ipBie manner (atisfi'd. 

The other End aimed at9was in favour of Their 
defires who more a£Fe& Symbolical then Verbal 
Demonftrations Jn which kind)feeing moft of our 
own Nation are accuftomed to the Notes of Mr. 
Ougbtredi lefteemed it more convenient to make 
ufe of them principally throughout. For no man 
bitherto that I know of) faving only Peter Herigon, 
ba^s attempted to fet forth and interpret Euclide 
according to this way. 1 he Method of which 
moft learned Perfon j though in many other re* 
fped:s very excellent) and exadly accommodated 
to his peculiar purpofe ) feemM to me notwith* 
(landing doubly defedive. Firft)in that)whereas 
of feverall Propofitions broughtto the proving 
offbme oneTheoreme or Probleme the Latter 



'the P R E T A C si 
do*$ not alwaies depend on the Farmer , yet when 
they do cohere one with another i and when no ts 
cannot readily enough be known 9 either from 
their order or any other way ; whence it not fel- 
dome comes to pafle > that through the want of 
Cohjundions and Ad jed:iveS)£r;0/irr/!M)&c.there 
arifes difficulty and occafion of doubting r efpe* 
ciaily to fucfa as are but little yers'd therein. A nd 
in the next place 1 it oftentimes falls out that the 
faid Method cannot avoid fuperfluous repetir 
tiontywbeceby theDemonftrations become fome- 
times'prolixejandibmetimes p^rpIexM and intri- 
cate. All which Inconveniences are eafily reme«. 
died ici our Way by the intermingling of Words 
and Sienes at diicretion. And thus much may fuf 
ficc to be preniifed concerning rtie Intent and Me- 
thod of this Compendium. I (iiall not alledge in 
favour of my felf the fcantnefle of time allotted 
to this Work 9 nor the avocations of affairs 9 nor 
the fcarcity of Helps to this ibrt of Studies a- 
mongft us (as I might not untruly) out of fear left 
my Performance mould not throughly pleafe e- 
very body: But 1 wholly fubmic to the faire Gen* 
fure and Judgement of the Ingenuous Reader^ 
whati have undertaken for the advantage of his 
Studies ; to be approved > if he find it ferviceable 
thereunto; or^ifotherwife^ rejected* 
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Ail ainicifiifflumViruin>r.Cde EVCLIDI 

■ ■ 

V^^Bum hem I didkit Laconhe loqai 
Stnex prcfuMduSi e^ afhmfmos iniuit, 

tmmnfi dudum margo (ommtntarii 

J)umMmm4 tinmt minutum\ utqut JnfuU 

TmkwM hfive naiaiat in vaflo man. 

SidHndd jam dttt^mmti 9* glejfd n&Uf 

ShmptTbtirnuaia: wun^ris awguli 

Ltmihui f cce totus Eudides /^ce^, 
« Jn€lufMt»Hm'vtlMtH^mtrHsinnMce$' . 

Fiutiifueftrcma m^d^ qui tnoAmt^ Uvii 

BnfitmmifnlMS. FMeiutxiguaUtet 

Jngns Matitefti matrit uttro Hercules t 

JmgUndequereus yTrelJthscaEurusiufUa. 

Kic Mi/r dum decftftth ufu fit miuor ; ' 

fimhm^&m J4m evadih & cumuUuut 

ContraBa frodefi erudita fagina. 

Sit mitre magit liquor h frejfo efjiuit i 
' ISitfleniwi>dfainutid<ttfanguinH 
'T0trtMe twdit Syfhle ; ficfupus 

'JPrtturrit dqucr tx ^hyU dnguflih. 

TantUli oferis an tanta referenda unice efi 
" B A R O V 1 A N O momini > acfolertta. 

Suhlimis tuge mentis ingemumfotens ( 

Cut invium ml^ arduum effe nilfolei ; 

Sic ufquefergds froffero cwnmine^ 

"Radiufque muLtum dtheat ac abacus tihi $ 

Sic crejcat indies feraciorfegest 

Simili cohnum germine afsidu o beans* 

. SfHimtnfHturjt: me/sis hie fiet labor 9 
Magnaque fam^ illuftria hatfr^tudia. 
Juvenis deditqui tanta, quid daHtferUK I 

Car. Robo^ham, # ^ K T ^3^ 
ColL Trr'jf . Sen, Soc, 



The Explication of the Signcs or 

Charaftcrs. 



Greater* 

More, or CO be jMxL 
Lefle » or to be fiibcraAcd, 

The Dtficreocey^ or EscefTe ; Mto $ that all tKe 
quantities whtdi ioUovjare totbe fubtraAcdi 
the $igoei not beiog changed. 
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'g^^Multiplicationjorthe Drawiagoae fide of a 
l^ ( Refiangie into another. 
' The fame is denoted by th9 CoAf on Aion of 
lettersi as AB = A x B* 

The Side or Root of a Sijuarej or Cube^ &c« 

A Square. 

A Cube. 

[The ratio of a fqaare Aumbcr -co a fquarc 

number. 



Other Abkuvtations of u/or^s t u^bere ever tbey 
0€curr 5 the Reader will without trouble under fiand of 
himfftf tfavingfime few ^ which j bemg of leffe gene* 
railufe, we refetr to be explained in their own places. 
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THE FIRST BOOK 

E U C L I D E' S 

ELEMENTS. 




Ignitions. 

» 

Point is that which hath ho parr. 

I I. A Line is a longitude with* 
out latitude. 

III. The ends 3 or limitsj of a 
line are points. 

I y. A right line is that which lyes equally 
betwixt it's points. 

V. A Superficies is that which hath only longir 
tude and latitude. 

'VI. Theeztremeiiorlimitsjofaruperfidcf ar^ 
lines. 

VII. A plaine fuperficks is that which lyej 
equally bctwizt it's lines. 

V'll I. A plaine Angle is the inclination oi 
two lines theone to the other, the one touching 
the other ia the fame plain » yet not lying in the 
£inie ftraitliiie. 

1 X. And if the lines which conteio the tn^e be 
right linei, it is cdHed a right-Uaed angle. 

A X*' When 
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tis^«*^*& fide 

A^— 4— «8l" Son Ac oA«, 

J »l,e rirfit line C w> _ tbat C ^ » ' 

»*• I ^tba\ which «J^CB. 

X^^.r"-, leffe then a 

^Txi X tlgnte is that vin 

^^^•,«otf terms- g ^re co«»teined «J^ 






EUCLIDE*^ EUments. 

\\itt fide»dindio{ the circle into two equall parts* 

XV III* A Semicircle is a £^ure which i^'coli- 
toneduiukr the dianecer and under thgr part of 
the drcumfierence w^ich is cut off bjr tfat diameter. 

InthtdtcttUh'BCl^EuthtciBtrt, AC the 
dUmetifi ABC the femcifcle. 

X i X. Right-lined figures are fucH ^ ite con- 
tcined under right lines. 

3t X. Thrcc-fided or Trilateral figures are fuch as 
arc conteined under three right lines. 

X X t. Four-llded or Quadrilateral figures are 
fuch as are conteined under four right lines. 

X X 1 1. Many-fided figures are fuch aS are con*; 
teined under more right lines then four. 

X X 1 1 1. Of triiaterai 

fieures. that is an Equila* 

(Cxal Triangle > which hath 

three equal fldcs i as thd 

Triangle A. 
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XXIV. Ifofceles js d 
Triangle which hath ^ne* 
]y two fides equall j aS:the 
Triangle B. 



X X y . Scalcnum is d 
Triangle whofe three fidel 
are alTunequalli as C- 



A a 



XXNVCil 




the fifft ShI^ •/ 

XXXVI. In apanl- 
Idfogram ABC D^when a 
diapaeter AC , and two 
lioe^ E F > H I paraflel to 
the fideS) cuccioe the' dia- 
weter io oae and the uaie 
point Cj r are drawn^fcT 
that the pafallelogram 
be divided by them ipto 
jour pjturallelograms j thofe two, D G9 O Bi throiifeh 
which the diameter pafifeth not> are called Comple- 
ments^ and the other twoi H £> P I> through which 
the ^^meterpaiTethj the Parallelograms ftanding 
abjQUt^e diameter. 

A (robleme is , wkf^ pnnthingis frpfofed' f he 
Pone or fffeHed, 

/A Theoremeir J wbeh fon^thing isfropofed to he 
t>em^tirated» '* 

conffquent 

denumfijrdtion of fmmt frf»ife , 
»htfeliy th preoif of thi thhg in hand ierq^ei the 
porter. ^ ' 

PoJluUfes or PMitions^ -u 

frp.Rtmany poiAC te any |>oin( tpdcaw.a right 
. lifte, 

^ ^. To produce a rig^t iine finite y ftratc fertb 
irpntinqaHy. = . , 

3 . Upon any centre^ andgt apydift^^nc^ > to de- 
scribe a y^irfle. 

Axiomes^ - ,.— -^ 

l.'Y^Hings equall to the fame thit'd^ are alfcjf etjuall 
: onetothepther; ,' 

As A::±B:=Ci.T^ercfore A=C.Or thcnfefore all, 
AjB^C^are equal! the one to th&oiker. j 

Note. When fevevall quantifies art p^yned the oh$ 
^ the other continually with this mark = , thefrfi 
f^^f^OJ; V h vertue oftj^is axiome equall to the lafi^ 
^^pydnth every oneilh which cafe m often ahfimtii 




EUCJLIDFS Elements, 

fnmdtmg tht atkmejw hrevitiesfake ; al f bough the 
fine pfibe confefnence defattL thereon. 

2* If to eauall cliiogs you adde e^aaU things, the 
wholes iliall be equalL 

3. If iirom equaH things you take away equall 
tluiigS) the things remaining will be equall. 

4« If tojunequall things you adde equal! thingS) 
the wholes will ne unequall . 

5. If from unequall things you take away e^all 
thingsi the remainders will be unequall. 

6> Things which are double to the fame thirdi or 
to eduall tnings^are equall one to the other. Under- 
ftand the fame of triple> quadruple} &c. 
7.Things which are half of one and the famething^ 
or of things equall » are equall the one to the other. 
Conceive the fame of fubtriple^fubquadrup]e,&c. 

8. Things which agree together, are equall one 
to the other. 

The eonverfe of this dxiome is true in right lines and 
MMgleS} but not in figures, unleffe they he Uke^ 

Moire&ver y magnitudes are /aid to agree , when tht 
farts of the one heingafpUfed to the farts oftbe^thev, 
theyfiUuf OH equaSor the fame f lace ^ 

9. Every whole is greater then it's part. 
lo.Two right lines cannot have one and the fame 

fegment (or part) comsion to them both. 
. II* Two right lines meetbg in the fame polat/ 
if thor be both produced , they (hall neceSarily cut. 
one toe other in that point. 
X2.A11 riglit angles are equall the one to the other* 




TT , D . 

13 • If a right line B A falling on two right lines 

A 4 AD^ 



Tki firft B$§k^ if 

CBitnake the internall angles on the Atoie fide,BADt 
A B C 9 Icfle then tiiro right angles > thofe two ririie 
lines prodaced fliall meet on that lide , where the 
angles are lefle then two right angles. 
. 14. Two right lines do not contein a fpace. 

15. If tp equall things yon adde things une<]«a!l, 
the exceffe of the wholes flfall be e^uafi to theexr 
ceflfe qif^he additions, 

16. Iftoune(|uall things e^alibeaddedythe ex- 
ceiTe of the wholes fiiall be e^aill to the excefie o£ 
thofe which were at fitft. 

17. If from eqnall things une(|uall things be 
taken s|way, the eXceffe of the remainders (half be c- 
quall to the excefle of what was tal^en away. 

it. If from things uheauall- things equall be 
taken away, the exceife of the remainders (^all be 
e<}tiall to thecxcede of the wholes. 

. 19. Every whple is equall to all it ^s parts taken 
together. 

zo« If one whole be double to another 9 and t hat 
which is taken away from the firlbto that which is 
taken i way from the fecond > the remainder of the 
$rft (hall be double to the remainder of the fe- 
cond. 

Tbf Citations are to he anderflood in this manner; 
Tvhenyounttftwif^t^o numbers , the fir ^ shmns the 
Tnfojltimi the fecond the Book 1 as b/ 4. i . you ^re to 
andethand tht fourth Proportion of the firft Book^ 
andfoofthe^reft. Moreover, ax* denotes ^afiomOy 
fofi.Toftnlate, def. VefimtHm^fch. SthoUttm, corxorol^ 
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PROPOSITION I. 

11 Ton a finite rl^t lint 

eqmlattral mangle ACB. 
I torn the centres Aajid 
Bjat the difiance of ABjor 
B A J • defcribe two'circles ., .|^ 
cutoog each other in the 
))OStit C i from whence 
* ^aw two rirfit lines CA> >> «./^ 
CB. Tbea!sACir=AB^=BC i=AC.5;*jir 
« Wherefore the Triangle A C B is equilateral. •»3.^. 
Vrbicb was f he Done. 




Seholium. 
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After the fame manner upottthe line AB may 
bf defcribed an Ifofceles triangle i^ if the dihan^ 
of the equall circles be takeq' greater or k& the^ 
cbeliof AB. . 




^t dphnffven A , to mah 4 right line A G eijuall 
to 4 tigpf Hite'given B C. 

From the centre C > at the diflanceof C B^ a de^ '^ j^«,^, 
foibc tfaedrcle CB E. h join AC| upon which bi./«/r. 
rraife die equilateral triangle ADC. d Ptodnce H^^g 
1>C to&FxDia the ce«rcP,acthediftance of D£, 

dc- 
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The firfi B§0l^of 

ddcribe the circle D EH ; & let vMkbt produced to 
the point G 10 the circumference th^eof. Then AG 
= CB. 

ForDG/=DE>andDAgtr= DC. Where- 
fore A G*=:CE *=B C'= AG. Ji^ichwastp 
t§ hi Pone, 

The putting of the point A within or without 
tjle line B C varies the cafes i but th e conflnifiioni 
- and the demonftrationyare every where alike. 

. Schol. 

* ' 

. .Hieline A G mi^bt be taken with a pair of com- 
..' paffes; but the fo doing pnfwers to no poflulate > as 
? fmiM well intimates. 

r X o P. III. 

Two right lines > Aa^d 

B Cj heiuggi'pen pfrom the 

greater B C /a t^ke away 

,the right Une B E equall to 

'the lefferh. 

At the point B a draw 
the right line B D =:^ A. 
The circle defcribed from 
the center B at the diftance 

ofB D (hall cu^offB E^ = BD ^=z: A f/= B E* 

which was to he ione. ^^ 

Jer « p. iv.'^ 





If two tfiangleiB A C > E DT * have two fides 
e/ti&f one BA. AC eqtMto two fides' of the othef BDt 
PY^^ath to it^s torreffotsitntfide (thai i r>B A =:=^1£D, 



EUCLIDE'S lUments. 

0md ACz=:D^ and have the angle A equall to the 
amgle D conteined under the equall right liner ;they (hall 
have the hafe B C equall to the bafe EI ^ and the 
trumrU B A C fliall it equall to the triangle E D P; 
atti the remaining angles B> C j fball be equH^l to the 
rtmaining angfes Sj F> eath to each, under which jhe e- 
quaU/idetarifitbtendfd. 



n 




Mo the ris'n line D t (hall £41 upon A C>becaufe 
the aog^ A«:=i[>.morepyer,tJie poiat F (hall Fall up- 
on the point Cjbccaufe A C • .:i= D P. Therefore the 
right lincj? EFjBC {hall*agrcc,becaufe they have the ^ M.**' 
fame tcruie^, & fo confequently are equall. Where- 
fore the trianeles B A C , D C F > a|id the angles 
B, JE» as alfo tne ancles C 9 F> do agree t and are e> 
f nail. Whith was to be Denmflrated. 

p |b o f. V. 

rhe angles hBC^ACB^atthe 
hdje of an Jfofieles triangle ABC, 
are equall one to the otheri^nd if the 
equall fides A B , A C ^e fpdut*dj 
the.angUs C B D^ B C Emder the 
bafe'yfhall ho equall one to the other. 
': tfTake AE:=ADiaadi>joui .^ ,. 
CDjandBE. bi'/i^. 

B^aufe^ in the triangles A CD j 
A B E,are A B it m A C,and AE J^T/r. 
t A D '9 and the angle A common to them bothi #4. 1. 
S diete^Mt 11 the angle ABB= AC D^and the angle 
AEB « =: ADQ^and the bafe B£«=:CD ; alfo EC f r^ 
/ = DB. thcrefdre in the triangles BEC,BDC«^«- 
f (kail be the- anjgle ECB =:r DBC. ivhich was to be 
pm. AUb therefore the angle EBC=DCB. but the J J^^* 
flOgle A B E it ^±: A C Df therefore the angle A B C 
II = A € 3.fVhich was to be T>em. 
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CotbUs 
Heace » fiveiy equilateial triaD|^isalfo equiaii- 
guUr. 

P t <• p. VI. 

jfmo49tgies A 6 C /A C B of a 
.tridtigU A B C ie 9^ndU the imtto 
the other > the fides A'Bi A C fuh^ 
tendal nniir the efudi. angles, JhdU aU 
fp he eqfUH one te tie other • 
£ ' I^^iides be not cqualljlet one 
_ ^ I toe otIi^>fimror€ B A CT'C A.« Make 

BDnziCAiancliHrawtheluieCD. ,._t„ 
" Iotbecrianslesp^GiXCB.becauieBD0 = 
CA>aad the fide fiC is commoD, ^ the ande DBC 
4 =2 ACB.the triangles DBC> ACE < (hall be equal! 
the one to the other > a part to the yrhclt. f ivhicb 
isimfofsible^ 

tOfolL 
Hence I Every equiangular triangle is allfo equi- 
lateral. 

P It # P. VII- 





t lines heing 
es eijunil to the 

ad=ac. 



ypon the fame right line A B tvo 
drawn A Ci B C • two other right 
former > A D ? B Dj each to eaeh ( 
mti B D =: B C) eannBt he drawn from tjke fame 
points Ay Bj on thefamefiieCptofeveralifoimSi £S Q 
aniDihHtOMelyt^C. . • 

I . Cafe. If the ix)int D be fee in the line A.C , it u 

plain that A D is 4 Qot eqaall to A C. . 

2 r4/>.If the point D be placed wirkio tlietri;ii^e 

A C B>then draw the lioeC D, and pooduce BDFi 

and B C £. Now you would have A D = A C.tbea 

tke 
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the angle ADC b = ACD >as alfQj)ccaufe BD * = 
BC,the angle TT>C=^b ACD.thereforc is the angle J L\\c 
FDC cr d ACD. that i$,the angle FDC CT ADC, «> f «• 

3wr4/?:ifl>Blh without the triangle ACBjIet CD 
bejoyned. ^ 

Again, the angle ACDe = ADC, aid the angle . , . 

BCD«t=BDC /Therefore the an^eACl>crai)C, fVi 
w;[. the angte ADC CT B»C. ifhhh i% infefsihli. 
Inere&rcu dec. 

P » OP. VIII. 

2/ Mro $ri4tflm 
ABCj D£F /^<#vf 
/1PP fides A B J A C 
eqitaU to- twQ fides 
D £ > D 7 , e^h U 

Lr I F *^^^ > ^^ *^ **/• • 

B C 9qimU t^tke haje E F » thm the angles concerned 
mnier sfft eqmdl right limt fhM he eqi^ll , viz. A 

Becaufe B C « = E F , if the tafe B C belaid ■%'^ 
on the bafe E F, b they wift agree: therefore whereas c^/. 
AB «= DB,and A C=iD F,the point A will fall 
on D (for it cannot fall on any other p«int>by the 
pKcedent pcopoHtion ) and fo tbe €de$ of the 
ai^k&A and Dare coincident; ' wberefort tbofe dtts, 
ao^cs areequalL which was,to be Def. 

h Kcncei^Tnangles mucu^ly e<)uilateial are alio ' 4 <• 
nynaliy » oquiongular. 

^.Triangles mutually equiratcral » ase e<}uaIloae 
tothfothok 



Prop. 




V 



tS tke firfi B9§kif 

If the anklet A B C3 A B D Ik equally « th^n they 
m iff. 19. fj^^ke two nght angles > if unequal! , then from the 
btf.i. point B^ let tnere be ereded a perpendicular BE. 
ei9.«x. Becaufethe angle A B Ccm to a right -+• A B E , 
4 }. «r. and the angle A B D ^t"^ to a right -^ A B £,there- 
•*•*'•' forelhallbe AB Ch» A B D« = to two right an- 

'iJlei-t. ABE-4ABB= a right* angles. Which 

0MstoheDan. 

Con^lUryet. 
T.Hence^if one an^e ABD be ti|ht,die other ABC 
is alfo right ,* if one acute^ the omer is obtufe 9 and 

; ib 00 the contrary. 
'■ ', ' Llfmore right lines then one ftand upon the fame 

^ght line at the fame point>the angles (hall be equall 
to two right, 

3. Two right lines cutting each other make an- 
gles cquall to four rights 
. 4* All'the angles made about one point make 4. 

rfght; as appears Dy Corbll. z. 

P X a p, XIV.. V 

Jfto4ny right line k^ > ^nd € 
point 4hfremB 9 two right Una > ngt 
drawn fY$m thtfame fidej do ntdke the 
i^mtglesA B C > A B D «« each fide e* 
s^^uallto two right* the lines C B> B D 
^ fraUmake one ftrait line. 
a n. I, If you deny it, let C B* B E make one right linej 

b»rf. then fliall be the angle A B C -+• A B E « ^= tright 
«9.'*- angles A = ABC-h ABD. which is ^JAffrfd. 

PR O f. XV. 

Jf two right lines A B » CD 
-tut through one annhtr % then are the 
two angles which jire offofiteMz. 
q C» B , A E D, equall one to the 0^^ 
^ther. 

Tot the angU A E C ■+ C E B 
.,,1. #=to2rightaDgles=AEC-4-AEDi^thcrefo3:e 
b|<ir. : f^j^i^:;::2hEi}, whichwastohe'Done. ■ 

SchoU 





£uCLli)E'S Elemmts. 

Schol. I. 




If to ;uiy rigbcJinc G H) and in it a poiat^A i two 
light lines beingdrawaE AiA Fiaodnot taken on 
the Tame fidci ma^ethe venicall (oroppolite) an- 
gtes D and B eqiiall. thofe tiehc lines E A , A F , do 
meet direAly and make one nrait line. 

For tiigbt armies ate «e(]Uill to ibe angle D -4- *■).■, 
A<==B~4- A.fr tbercfbrcE A i A Fareinalltait ^iti.' 
line. Whahv>ait»htT>tm. 

Schl. ». 




AE.EB 
placed in one Arjit line. 

For becaufe the angle AEC-+AEDH-CEB 
-+ D E B* = to Aright angles , therefore the angle M-'^i 
A E C -t- A E D i - C E B -K D E B - to two ;?;. * 
right angles. < Therefore C ED & AE Bareflralt ° •4' ■- 
]iiKS. which WM » \>t Dem. 

p K o P. XVI. 

OM fide P C »/ «»? tTUn. 
^te ABC frrt'd^ prodac'dtihe '• 
inittv»rd angle A C D »iU he 
ptatiT then tiihrr •/ «Ae in- 
ward and tpft^teangltt C AB > 

Let the right lines A H,BE 
• bifeathelidei AC, BCi •'»'■* 
» prattuce £ f =B E,and H 1 k{ >: 




i8 



4 If. I. 
94. 1. 

f 1^. I. 



The firft Bog^of 

t r= AH. and join F C >. and I C ; and produce 
ACG. 

Becaufe CE c!=: E A, and E F c = E B , and the 
angleF E C ^^=z B E A , the angle E C F e (hall be 
equall toE A B. By the like argument is the angle 
I C H = A B H. Therefore the whole angle ACD 
(f B C G) g is greater then eirher the. angle C A B or 
ABC. which was to be Dem. 



a I). I. 
bf6.i. 




♦ 17.1. 




£ D 



r R * P. XV II. 

Tito angles of any triangle 
ABC) ilphich way foevet they 
be taken jare leffe then tn^ right 
angles. 

Let the fide B C be pro- 
duced.Becaufe the angle ACD 
4- A C B <» = 2 right angles » 
and the angle ACD h cr A,i? therefore A -+ ACB 
'"S then two right angles. After the fame manner 
is the angle B-+ ACB *^ then two right. Laftly, the 
fide A B being produced, the angleiA -4- B will be 
alfo leffe then two rjght angles, ivhicff was ft be Vem, 

► COYOlL 

1 . Hence it follows that in every triangle, wherein 
one angle is either right or obtiifc , the two others 
are acute angles. 

2. If a right line A £ make unequall angles With 
another right line D, one acute A ED, the other ob- 
tufe A E C , a perpendicular A D let fall from any 
point A to the other line C D , fhall fall on that fide 
the acute angle is of. 

For if A C, drawn on the (ide of the obture anele^ 
be a perpendicular 9 then in the triangle ABC'j£all 
AEC-+ACEbe greater then two^right angles. 
* which is contrary to the precedent prof 4g - 1 

.5. Alltheangfesofan equilateral-triangle^ and 
the X angles of an Hbfceles triangle that are upon 
the bare> are acute. . i . . 

. Prop. 



'9 




I. 




EUCLIDEr^, Elemenis. 
,P R o ?• XVIII. 

The greateft fide A C ofev^ 
trian^M ABC fithttHistbtgrtdt^ 
eft i^igie A B C, 

^=i: A B, ana join BD. i Thm- * f.' «.' 
(ok is- die ai^le ADS=::ABD. 
But AOK^tr-C ; thcrefofei* ABDrr-Qi^thete. §^V' 
lore the whole an^e ABCcC. After fkei fame 
manner, (hall be ABC C" A. WhtH ii^as to he Dem. 

8 In every trian^t ABC , under 

thegrtate^ angle A Vj fuhtended 
the frteatefi fide B C. 

Eor if A B be fuppofed equall 
to B Ci then will be tiie angle A 
- -^ f «=: Cj^hich is contrary to the ,| ,^ 

Hyponftfis: andif AB cr~BC,Then (hall bethe an- 
^le C*cr"'A> which is agaiiift the Hypotb^fi*. bi8, t. 
Wherefore rather B C C" A B i and afrer the fam<j 
manner BCCT* AC. which was to be Vem. 

P R o P. XX. 

of every triangle ABC two 
fides BA} ACj any ipay tAken^art 
greater then the fide ibaircmajMs 
BC. 
Prodiice'tlieJine BA, jSctafcc, , , 
icAD= AC,& draw the bnfe IX:. 
b thfen (hall the angle !ft bfe ie- «> f . • . 
quail to ACD , c therefore is the whole ingte B.CiS 5 ';J'; 
zr B,- i therefore tfD (e BA -+ AC) CT "SC.i^ivh • cawfir, ^ 

wdstoheVem. * "" 

R O P. XXI. 

If from the utnfofl points of one 
fide BCofh triangle A P C tn^o 
right lines tp , CI> bf. drawn 
to any f^nt \pithin the triangle , 
then are both thofe- two lines 
fhoaer thm th^ hb« othtf fiift-jf 
C i I • Ihe 




ft. ax 




^e 



• «o. I. 
b 4. tit. 



• }. I. 



e If .^f/. 
d i.tjr. 



The fir A Boo\ of ^ 
the triangle , B A> CA-; ^iir </o contain ^freater angle ^ 
BDC. 

Let BJ> be produced to E. Then is C E-i- E p 
a CT" CD.^dde BD comraoa toboth^^hcMhall be 
BD-4- DE-+ E'C Cr^CD-4r BD. Agarn,^AH-AE 
• cr"BE.* therefore Ba-4-AC c-BE-hEC^Vbcre- 
ibre l,BA -f- AC cr" BJ>-+ DC.i.The angle «!>€ 
c cr DEC« zr"A.Tbercforethc angle BDGcT" A. 
XVhkbwattobeDemi . 

P R o r. XXIi. 

A B c- 



.f- 




• »i^<»A 



To make a triangle FKG of three right lines FK, FG» 
QK which (ball be equall to three right hnes given Ay 
Bj C. of which it is neceffarjf that any two taken to- 
gether be longer then the third. 

From the infinite line DE « take DF, FG, GH e- 
quall to the lines given A> B> C. Theu if from the 
if centres F and G by tde diftances of F D and G Hj 
two circles be drawn cutting each other in Kj & the 
right lines KF J KG be joined ? the triangle FKG 
(ball bfrmadej c whofe (ides FK^G > GK are equall 
to the three lines DF> FG, G H ^ that is to the three 
lines given AjB>C . which was to be Done. 
Prop. XX III. 

*^t a point' K in a 
right line given A B> to 
make a righi4ihed an* 
gle A equall toaright* 
lined angle given D. - 
H s Draw the right 
-^ -- fint 
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line C F cutting the fides of the • angle gi^co any 
wayes; ^ make AG :== CD^ upon AG"<? raife atrian- 4 1- ». 
gle e^uihteral to the former C D F,fo that A H be *• '' 
equall to D F> and GH to CF. then ihall you have d 8. i 
theangleA <<r=: D. Which was pobtJ^e. 
Prop. XXl\r 




Jftwo triangles ABO, D E F have two fides of 
the onetriangU ABj AC equall to two fides of the other 
triangle DE^ DF, each to other ^and have the angle A 
greater 'then the angle EDF conteined under the equall 
right lines , they ^all alfo have the hafeBC greater 
then the hafhE¥. 

a Let the angle E D G be made equall to A, and * »i* '• . ^ 

. thefideDG ^ =DF*= AC 5 & let EG, and FGci;/!: 
be JQj^ed. 

iXaJe. If EG fall above EFj Becaufe ABrf= «i*r/V^ 
D E,andA Ce=DG,andtheangIeA e= EDG,f ^T''' ; 
' /therefore is BC =: EG- But becaufe DP e= DG, 
g therdbre is the^ngle DFG = DGF ; b therefore ^ , 

is the anele DF Gtr* EFO,and by confequence the f £J:^W. 
- * ' eEGfBC)r-EF.S?i;:';1r^ 



aot^e EFG ^CTEGF.* wherefore 

Bj 



i 



J, Cafe, 



zt 



19-f. 



m %i- 1* 



\ 

1 

jblf 



1. 



I 

# ■ 



':'%■ 



• ' The fiffi 9ifok, of 

' x.Cafhi If the bafe £F (alb in thefameiplace with 
V EG,' it is evident that E(J(BC) ZZ" EF. 

3, r^t^.If EGfall bfelow EFirhen becaufe DG -+ 
©E«cr-DFH.FE,iffifojnbothDG,BF betaken 
away,which a4(i^()uallj£G(BC) remains "CT" EF, 
W^i^ici^ was to h Dem, 

Prop. XXV. 

Jf two triangles 
ABC, Ul^Ibavitwo 
fides ABj AC equall to 
two fides D E ,D Fjeach 
toother 3 and have the 
afe B C greater then 
the bafe E £ ytk^ [hall 
alfohofftttk^j^te A contained under the equall right 
lines greater theri the angle D. 

For if the angle A be faid to be ecjuall taD>' then 

is thef>Hfc BC -=2 EF , wjlkh is againft thf Hypo- 

theGsi K,.it be faid th^anj^ A TD D, the«) b will 

be B<F "^ Bf J which is all^ ajainft the Hypothe- 

> fis. Iherefore gC CT JEF . P^icJ ;r<tx /• he Pern. < 

p a OP. XXVI. 






^ cE — ^rcr 

Jftwo-trknglesBAd nDQhave two angles of the 

pm 8,C eqa^H to two angl^t of^the other Jg, DGE^e^cA 

to Us-coro^ff anient anglty-^ifd have alfo one fide ophe 

oun ei^t^ QwfifU ofthQ othif" y ^iihor that fide tphich 

ly^tk hew^ij^phe c^mI/ dw j^s: ,^ or tku ntHth isffih- 

/fmU under one of the eaua^ *nglcs •, tht othtt %k\ *l- 
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fa oftht mepfall be equall to the other fidtM of the otber* 
each to his correffoitdent fide , and the other angle of tki 
one fhaUhe equall to the othet angle of the other, 

I. Hyfothefis. Let BC beequgll to EGi which are 
the iidcs that lye between the equall aogles. Then I 
fay B/\ = hP^aod AC = DG , & the aogle A =: 
EDG. ForifitbcfaidthatEDc:"BA>thcniletEH , , , . 
be made equall to BA ,& let the line GH be drawn. 

Be^gufe A B ^= H E,andB C t= E G, and the . ^ - 
angfe B c= £ , therefore (hall be the angle E G H e^^* 
rf = C « = DGE. /Mich h abfafd. After the fame J f ■• 
manner let AC be equall to DG^'chen will the angle fgl^^ 

A be equall to BPG. 

t. Hyp. Let AB be equalTto ED. Then I fay BC 
= EG,and AC = DG,and fjie angle A= EDG. 
For if EG be greater then BC> make £I = Bdand 
joyn the line DL Nowbecaufc AB^= ED j and - 
BC ^ = £1, and the aogle GgznEi therefore E7«^^ 
will be the an^e EID a =: C ' = EGD. • which is * f «. 
abfitfd. Therefore is B C :z= E G , and fo as before J\i ,. 
AC = DG» and the angle A = EDG. Which ipas to 
beDem, 

P K o P. XXVH. 

• -V ^ ^''f ^' '"** E ^ falling 
D Hfon two right lines AB > CD 
■"s»^ make the alternate angles 
-^ AEF. DFE , equall the one to 
^ the other , thin are the ti^ 
lines AB, CD parallel. 

IfAB> CDbefaidnotto be parallel » prodiice 
them till they meet jljiC which oeing fuppofedy the 
oacwardan^le AEFwill be « greater then the in-ai^i, 
ward angle DFE > to w^ich it was equall by Hypo- 
theiis. which is repugnant. 

Prof. XXV in. 

J. ' / -J upon two right limes AB > CD 

A" A '^ make the outward angle AGE 

C' jf^ ■ P of the one line equall loCHG 

^ / H the inward and oppofite angle 

F/ . B4 -/ 




14 . The firjl Bool^of 

*fthe otbtr on tffefdme fide 9 or wdke the inward anilet 

6n the fitmt fide AGH y CHG eqnall to two right an^ 

gles» then are the right linet ABt CD parallel, 

■ ffyf, I. Becaufe by Hypothcfis tbe angle AGS 

^ J zr CHG> « therefore areBGH > CHG alternate 

b ^7^ I*. angles and equall : And ^ therefore ^re AB and CD 
pariiUel. 

Hyp,%. Becaufe by Hypothcfis the angle AGH 
-+CHG= totw^ right, *=AGH-4-BGH, 

I V*«». * thence is CHG=BGHiand e therefore AB , C D 

c *>. • ' arc parallel Which was to be Vem. 

Prop. XXIX. 

1/ a right line EV fall ufen 
two faraUeUy AB^ CD, it will 

^ B both make the alternate angles 

^ ^ DHG, AGH eqiudl each to 0- 




^\ tlyer , and the outward angle 

BGE equall to the inward and 

tffofiie angle.on the fame fide D H E^as alfo the inward 

angles on the fame fide AGH, CHG equall to two right 

angles. 

It is evident that AGH -f- CHG :=z z right an- 
gles; * otherwife A B , CD would not be parallel, 
fjj ^* * which is contrary to the Hypothcfis: But moreover 
.|: I MX. the angle DHG -I- CHG * m ^ ri^ht; therefore is 
^ '^ '• DHG € = AGH ^ =: BGE. whicHwas t9 he Vem, 

CorolL 

D II ■ I ■ ■ > Hence it follow* 

y parallel 

,Chaving 

right A, 

are alfo 

igHt. 
For A -+ B ^ r=: 

J »9 1. 2 right angles. Thcrcforejwjiereas A is right j^ mud 
* '•'^' B be s^^Co right. By the fame argurncnt are C ^d D 
right anglers, ■ * > . 

Prop, 



al 






EljCLlDE'S^EUfnentf. t^ 

P X o p. XXX. 

MMto one ^ thefiime right lint 
^ Ely are alfo farailehhe cue to 
Z^the ether. • 

P Let G I cut (he three right 
lines given any wayes. then 
becaufe AB 3 EF are parallel , 
will beths angle AGI a != £HL alfo becaufe CD a %$. ti 
and £F are parallel , wilf betbe angle EHI*=: ^ ■«*• 
DIG. i^ Therefore the angle AGI = DIG.« whence ^ *^''' 
A3 and CD-are parallel. H'Aic^ was to he Dem. 
P X O P. XXXI. 
^ From a point given A to 

^ y F dram a right line A E faralM 

to d right lintgi^otn BC. 
C From the point A draw ^ 
right line AD to any point of 
the given right linejwiih which at the point thereof 
J A make an angle DAE = ADC. *tlicrfwill AE JU;}; 
aod BC be parallel, which was to he Vono. 
P R*0 P. XXXII. 
A Of any triangle ABC 

"^ one fide B C heing drawn oitt» 
the outward angle A CD 
Jhall he equall to the two in- 
ward offofite angles A, B. 
-^*and the three'inward angles 
^ of the triangle i AyB, ACBi 
(ball he ejjnidl to wo right angles. 

Irom C ^ draw CE parallel to BA. Then is the . ,.. .. 
anrieA*=AC]p t ancj the angle B A= EC D. b*9-»- 
TSrefore A H-B c =r ACE -+-, ECD 4= ACD. a \^<:,. 
which was td he Venn 

I affirm AC Dh- ACBe=: aright angles,* jii-t. 
/therefore A -+ Bh- ACS = a right angles. Which • '**• 
was to he Vem^ 

CorolL 
J. The thror angles of any triangle taken together 

are 




I }t. t. 



are equall to three aogles of any other triangle taken 
togeuier. f r^iQ whence it foUowsj 

z. That if i|> Qnp triangle , -fwQ angl« (tS;ksa fc- 
^eraUy i or (pgecber) be equall to two anjiles of 
another triangle (taken feverallj y or toeetherj then 
is the reoiaioing angle of the 4>ne equall to t^e re- 
maining angle of thf other. In like manner 9 if two 
tdaogles have one flogte of the one equall to one of 
. ... die ocber>cbeat^tb#fwn of the lenaining angles of 

the one triapgU ^Uall to tte funune of the remain* 
log ai^ks of the ^tbor. 

l.lfom 4#glo ui a crtaag^ be rights the other twQ 
are equall to a rigl|t* Likewifeithat angle in a trian- 
^e w Wb is equall Co the other two> is it felf a right 

4. Wiwu-iaaa IfoCceles the angle ma4e by the 
squall Me$ i$ righCt the ocber two up^ xhc baie are 
«achpf tbe^ Ju3f a n^t angjle. 

f. Aa 9agle of an equUateral triangle makes two 
divd p9|t$ «^ a rig^ afigle« For 1. of it^o Qght an^ef 
IS equall tA^of one. . 

By the help of this propofition you may Jcnow 
KcNT many right angles the inwas^^and outwJM^d an- 
gles of a xiAtrl'mfii S^te make ; d^ may 9ppfar by 
tfc^tworaU<»wi«)gTheQremes. \ 

T H f R B M e\1. 




[ vtf/. ihi^n^rrfa ngMm^d figure do together 
make twice as many right angles , hating faitr t ^s there 
are fides of the figure. 
. Xfloin fWbrpbw.withtt rigb lines 

^ V be 
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be drafwn to all the angles of the ^ure > which (hall 
ftfolve the f^yrc id to as many triangles as there are 
fides of the hgure. Where fore>wfaereas every triangle 
aSfbrd^ two ligbc angles>aU the triangles taken toge- 
dier will mak? up twice as many right angles as fhere 
are fides. JBut (he angles about the faid point ^thin 
the figure make up four rights therefore) if liFom the 
angles of all the triangles you railway the angles 
which are about the laid point , the reqiaining an* 
gles , whi^b snake up the angU 9 of the figures will 
make twice as many right angles s bating, fours as 
there are gdei of the figure, which ipas ia he Pem. 

Hence 3 All right-lined figures of the fame fpecies 
have the fums onheir angles eqqaU. 

THEOKEMB II. 
-M (beoutwari tmgUs of any nght-Untdfigwt^ takm 
together, mdke uf four right tmgUs- 

Forall the feverall inward angles of a figure with 
the fcvesall ou^waxd antles of the fame make two 
ri^hc anglesitherefore all the inward angles tc^hev 
With all tbe cnptward » mnke twjce as many right an^ 
^es OS tbcie are fides of the fig4rei Butdsijwas 
90W fliewn) all the inward angles with tourcigbt 
make twice ^ maay right as these are fides o((be fii* 
^urei therefo^lhe outward angles are equatt tp 4 
figbr ang^f. wfich was to be Dem. 

CorolL ... .4x 

AUrlgh^lil»ed figures of whatfoever fpecies have 
the fummes 0f their outward angles ecjuall. 

PROP. XXilll. 
At ' ■ ' ^l^% JftwotMalland farallellinet 
^ ^^* AB, CD he jojmei together vntb ^^ 

.TKtwik other rightlioos A C >. B Ps <K 
^ then are thg^ if net alfa eqnail Cr 

Draw a line from C toB- .;Now he^aufcAjRandl 
CD areparaUcl , -••lithe angle A)JC '.^ =;:; ftCO i ; • »9 •- 
aod^MbiiyTliypotlMG^ A;f)p=».CPj«Qdthf;JM^ CB 




2t ^be firfi BpoJ^of 



b 4.1. 
c xj, I. 



common , therefore is A C * = ^ D, and the angle 
ACB *= DBC. ^whence aUo ACjBD are parallel. 
P X 



P K o P. XXXI V. 

B lHfardlUlograms,as ABCD, 

rAe 9ffoffteftdrs AB , CD^ and 

AC , iD,are tquatl each to 0- 

. C ^ ' jilA P "* ^ ^^^^^^ofP^fi*^ angles A, 

J%j and ABD s]?^ ^''^ ^'/^ ^^**^^ > ^' the diameter 

BC W/e^i the fame. 

, ly^ Bscaufe AB, CD < are paralleh * therefore is the 

angle ABC = BCD. Alfo becaufe ACBD are a pa- 

b «9 1. raHel , ft therefore is the angle A C B = C B D 5 

e * «f. g therefore the whole angle ACD = ABD. Aftec 

the fame manner is A t= D. Moreover becaufe the 

angles ABC , ACB lye at each end of the lide CB, 

i i6 1. ^" '*'* equall to B CD, CBD, ^ therefore itAC ^= 

BDiand AB << = CD > and fo the triangle ABC =; 

CBD. which was to he Dem, 

SthoU 
E'tfery fouf'pdei figure ABDC having the opfo/tte 
fides equally is a parjtilelogram . 

For by 8. 1, the angle ABC =: BCD;« wherefore 

• *^' '• AB>CD are paralW.ln like manner is the angle BC- 

A = CBD y a wherefore AC> BD are alfo parallel, 

b If .i«/i. b Therefore ABCD is a parallelogram. Which^mts to 

heDem. Vj 

*prom hence 

r may be learned 

■^how to draw a 

parallel C D to a 

ri^ht line givea 

#AB > through.! 

pr>int afllgned C. 

TaJcein the line A B apypow^>« E.From thecen- 
trcsE and C at any diftance draw two equall cir- 
des EFi CD. Ttpm the centre F by ;he fpace of EC 
A^w itifdeFD , Vhicb fliall cut the former circle 
CD itf the point O^ *rhen IhaMthc line drawn CD 
htf2X^[M to'AB. for as it Was before 4einpnfirated, 
CE W> is a parallelogram. Prop. 
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PROP. XXXV. 

l- Tar4lldogramt , Bp- 

mfm tht ftrnt iafi B Ci 
aaibrlii'e^ tht jamr f*- 
r*iitlsAt,QC,iurtqt,^l 
Me lo ibt ttbrr. 
ForftD-=:BC'=:.i h •- 
OT. adde DE common to both, > then is AE=:DF. J * "■ 
But atfo AB ' = DC, and the angle A t= CDF- d ^ i. 
JThereioK is the triaorit ABE = DC F. take away 
OGE common to both ttiaDglei,! then UiheTra- (}w. 
. Pezium ABCD = EGCF. adde BGC commotio 
both,/" then is the paratlelogiam ABCD = EECF. t i.ur. 
wbkbwuiitthDim. ', /' 

Tie demonflration of any othcrcaru U'doIuq- 
libjbut mucb more plain and eajy. 
Sthol. 

If tbelTdc AB of a ngdt. 
Pangled parallelogtam ABCD 
be conceived to fc carried alocg 
perpendicularly through ' the 
irholelineBC > or BC through 
tfaenhoIelineAB, theAreaftc 
content of the ReAaoeleAB- 
C D (hall be produc'd !>/ that 
motion. Hence a rcflangle is 
B _ _ * ^ faid to be made by the drawing 
OTmuItiplication of two contiguous lidei. Foick- 
ampln fakei let AB be fuppofed has foot i and BC 
three : draw j into 4 , there will be produced 11 
£]uare^et Jbrthe Area of the ReAauglc. 

Thii being fuppofed , the dimeDfion of aiqr paial- 
' Idogram (*£BCF) is found out by this theoieme. • twifc/j. 
For ibe Area thereof is produced ftom the altitude rfP'*P- «- 
BA drawn into the bafe BC. So the Ateaof the 
pandJdootanj AC = EBCF,is made by tbediaw- 
ine of B A into SC> tfaeteibte, &c. 



-1 
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— 






12. 











JO 




The pffi Bif$li$f 
Prop. XXXVI. ' 

t) E r 'ParallelogrdntSj'RC' 

DA,Gli¥E,ftcindwg 
uf^kquail bafesBC, 
GH^ and betwixt the 
fame furalUts AF,B^, 

antfMiieneto thk ^er^ 

Draw B fi,& C F.Becaufe B C « = GM t = EF, 

e chereibre is B C F E a parallelogram. Whence the 

pftMlHegram iCpKd:3iBCVEd':^0H¥E. 

WhUhtMStoheVem. 

r t o P. XXXVII. 

Triangles » B C A » 

BCD 1 fiiCnditi^ iqfon 

the fame baf^ B C , and 

between the famefardl- 

lelsBCy EtfdteeiiuaU 

^ one to the other. 

•>«.•. • Draw BE parallel to C A, * and CF parallel to 

BD, l*icn is the triangle BC A ^ = » of the parolle- 

t,';«rf logrant ICAE c=JrBDtC * =*BCD. Whtch 



« II. «. 
4 If. t* 




cif 

7.M; 



w4f tohe pern. 

P a 




F. XXXVIII. 
(> J^ Triangles ^ B C A, 
E F D, fet ttp4m equall 
lafes B C, E t, 4nd be- 
tween the fdme parallels 
GVi>B^^ are eqttall the 

me to the other^ 

Draw B G paralld 

to CA > & FH paraUd 
• H"- to ED. Then is the tHangle BCA«=i:iPgr. 
b j^ I. tnrf BcAe *= 1 BDHJ c i= EFD. Whkh wat\to be 

f IfthdtefeBC be gr*a«r theft 15F ^ then is the 
fi-f^iJgfc' B A CCr E ft? ^ ikad fo on the con- 
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PROP. XXXIX. 

^f EpmU trumrhs 

on the fame hafe BCy .' 
Mni 9h the fame fiie » 
they are alfo between 
the fame faraiiels AD, 

r Be. 

If y^ deny it > lec\pother Kne>kf }$e parallel to 
BCi aoll let CFbe dra^.Thepfc' th9^triangle CBF • 17. i. 
4 = CB A* = CBD.c wksh h alfi&l J ^J; 

r Tr o p. XL. '* ' 

Bquall triangles 
dCA>£FD>/lim£w 
tif^ ^i^l ktjis B Qy 
£ V > uffd ifn thefiime 
fidey fhty are hetWftet 
thefaM^ralMt. 
If you deny k , let 
another line AH be pirrillel to BlP y atid 1^ ¥H be . 
drawfl. Tbeto is t&e ttiauglc EFH *i:i BGA i ±t S 1?;** 
EFD. e n^* if tf!>>nf. • C9.«t / 

Prop. XL I. 

If a Pgr. A B C D have ' 
C the fame hafe B C XQUh the 
triangle BCEyandhe be- 
iHfetn the fdm parallels 
AlijBC, thmttsth^Tgr. 
A BC D d^Hhle to the trian- 

fie BCE* * 

Let the line ACbedfawa, Tlien'is the triangle 
8CA s ii >CE. therefore is the Pgr. ABCD * = 
1 BCA ^ ^ 2 BCE. ^rAf^il^ ir^f rd fip pem. 

$thol. . , - 

From hence may the Atea of atrjr trhingle iCfi 
be foundior whereas the Area of the Fgr.ABCD is 
produced by the altitude drawn into the bafe, there- 
fore fhall the Area ofa triangle be produced b^ Vv;At 
tkeakkusdedrawo into the bafe , ot haA£lVi^\iafe 




• IT- 1. 



i* 



a }i. I. 
h xy I. 
c lO. t. 



d ja I. 

• 41.1. 



•Ml. 



driwn into the altitude, as if fo be the bafe B C b^ 
l>> and the altitude ji then is the area of the triaucle 

p li o P. Ill 11. 




■, T6 m€kt4Tgr. £C0¥ tqualtn « triangU ghen 
ABC i» im angle equal to a tight' lined augU given t>. 

Through A « draw A G parallel to B C b make 
the angle B C G = D. c bifeft the bafe B C in £ , 
and draw £ 1 parallel tq C G.then is the jprobl<^e 
refoWed. 

For A£ being drawn> the angle £CG is equall to 
D by conflrufiion > aud the triangle B AC ^ = 2 
A£Ce = Fgr.£CG$. WhithwastoheVone. 

P 1^ o p. XLIII. 

^ •. ■ - - 

g In every Vgr, AB C D, 

5 thecomlementsldG^Gh 
«/ thoje Vgrs H £ , F I> 
which ft^ aheut thedta- 
meter i a^e equall one to the 
ether* 

For the triande ACD 
« = ACB , and the trianeIeJVGH.it = AG£,and 
the triangle GCF i»=GCf.* Therefore thergr.DG 
= BG. Wbiehwaf tobeVem, * 




PxoK 



^"fiUttts. 



P « 



"**• XII V. 







wwfi. 






%ht4inti 



H 



J 



u 



\ 



• 44.1. 



h I9.cir. 



• II* |. 
^|. I. 



dftt.1. 

• «Mjiir. 
f|4.l. 






Reffilve the right-lined figure given iota triangles 
BAD, BCD. then « make a Per. FH= BAD , (o 
that the angle F may be equal! to£. FI beine pro- 
duced, d make on HI the Pgr.lL == BCD. Then is 
the Pgr. FL * t=: FH H- IL « = ABCD.W*icib was 

Scb$L 




Hence is eaCly £Dund the ejccefife, ME, whereby 
any right-lined figure) A9 exceeds a lefTe right-lined 
figure* Bi namely »if to fome right line> CDibothbc 
applyed, Pgr. DF = A> and DH = B. 

P H © P. XLVL 

B 



Al 



io 



VfM 4 right, line 

S' enADtodefmha 
are AC. 

d Ereft two perpen- 
diculars AB,DCj ^t- 
quail to the line given 
AD j then joyn BC> 
& the thing required 
is done. » 

For>whereas the ande A-hD c=: z right>tf there* 
fere are AB>DC paraUeL But they are aHo t equall; 
/therefore A D i B C are both parallel and equall $ 
therefore the figure A C is a p£r. and equilateral. 
Moreover the angles are all ri^t y-fhcc^^ one* 
A^ is right) it therefore AC is i ^uare. Which vas t$ 

(fDMIf. 

" After the fame manner you may eafiiy defaibe 
a reAangle conteined under two right lines giren. 



Prok 



^^Aut:,*s tUmmts. 



« 




r A o p. XLVIL 

I 

% 

_ \ 

iu tight 4Uh 

iUd triangM ^ 
\AC»thtJqiuire 
BE 9 wlficb a 
wtaie >f the /T. . 
ii iCthMtfih* 
tends m fi^ 
dngie BAC » if 
equdUtbhmhtht 

fqiutresBGiCH, 
which drt made 
of the fides A B, 
AC conteitdn^ 
the ngfft atrj^e. 
Joia Afi, and 
kt>;aDd draw AM parallel to CE. 
BecaufetheaogleDBC 4i=^FBAiadde the angle * >^^- 
BC common to them both;then is the ^ogle ABD 
: FBC. Moreover AB ^ = FB^ and BD ^ = BC i . jj 
kreforeijthetriangU ABD = FBC.But thcPgr. ll^ir* 
I i = z ABD , and the Pgr.rfBG= i FBC(for ^ 4«.i. 
VC is one right line by Hjrpothefis > and 14.1.) 
ndoreisthePgr.BMnzBG. By the fame way ^ 6,^0. 
r£iiment is thc'Pgr. C M = CH.Therefore is the 
(k BE =: BG -h CH. which mds to be Vtmi 

SchoL 

is moft excellent and ufetull thejoreme hatk 

ed the title of Tytbamas his theoreme » be- 

iewastheinveoterofit. By the help of which 

^dition and fubftraftion of fquares are per- 

\i to which putpofe fcrve the i following pro* 



C t 



TRO* 



TROaiEM'S L 
■ Z 

Ttmaie ont ffiurt tqHtli 
to 4ny number of f^turtf ' 

^ tat diree fquarej be 

. *civeii , whereof theii<lej are 

F;' / AB,BC,CE. 'Mafcethc 

tubtanvk FBZ having the 

C'lMsinfinite i and oafliem 

.- tranifctBA audBC ,■ join 

A B *.-■■:- AC. thcni^ACqfc =::ABq 

-t-BC,]. TheniraMfctAC 

P freiai B to X, a«d C E the 

third Rde eItcii from fi to B; 

(Th«iiisEXq=: EBq (CEq)-!- BXq 

= CEq-t- AB^»+BCq. which v/asfhe 



ioinEX' 
fAC,). 
Dm. 



PJEOSZ.EVE IL 



Tim imtqiM^.righ Una 

^fingghtn At,hCnwuke 

" e^udU 10 the iiffe- 

^ n>s foK-irtt tftht 

" ' Tc From theceDireB,Mtbe 

diftancc of BA. defcribe a circle ,' and {ram the point 
Cereda peqjeudieular CE meedng with thecit^ 
cumieteiice in Ej and draw BE. 'Thea is BEq 
(BAq) =BCqH-CEq: 6 Therefore SAq~BC<] 
= CEf. vtUtotP^nifDme, 



Tim iHirf w 

/ >s. tri"iirem A] 

" ' Tc From the « 



■^ 
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PROXlJVMiB III. 

>^»> two fides of a right" 
angled triantU ABC hemg 
knotpn^ofituloat the third. 

Let the fides A B/ A C en- 
coaipafluig the right lanele) 
^ bejthet>De6fool,,flievtMc 
Q 3. Therefore! whereas ACq 
-+ ABq= 64 -f-s6 = 100 
^^ BCq 9 theoce is BC = 47. 1. 
y' Tioo =10. 

Orherwifejlet th^ fides AB> 
B C be known , the one 
6 foot , the other 1 o, Ttef^ 
fore finoe BCq^ A'Bq c=: 100*^ 36 = 64= ACq, V* >• 
theoce is AC = 'v/ ^4 = 8. which wot to he D$ne. 

P « o f. XLVIIL 

D IfthefquaremMieufon omfide 
BC of a triangle he equall to the 
fauares made on the other fides of 
the triangle, AB, hdthen the tau 
^gU BAC€imfrehen4ed under ihoje 
^ two other fides of the triangle AB, 
AC> is a right dngU. 

Draw to the point A ia AC a perpendicular line 
DA=AB,aMl|oiliCD. 

Now is •CPq = ADq -4- ACq = ABq -♦- • 4T J. 
ACq = BCq. * Therefore isCp = BC; And ,,,^;;;<7^ 
therefore the triangles CAB , CAD are mutually e- mmr, 
quiIateralI.WhereforethfangleCAB^=CAD«= J'^, 
a right angle, ivhich was to heDem. 

SchoL 
We iflumed in the demondration of the laft pro- 
pUfidon«Cd = BC, becaufe CDq was eauall to 
BCq: our afliimption we prove by the following 
tbcoicme* 

Cj THEO' 
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thi fiffi B^ks^C. 



r-H E K E U B. 



04.1. & 



t 46 I. 

b u^rt* 




thijqiuores AF, CG 9feqHdU ri^ lines A|, CD 
^re equall one to the other : .^nd thf fides IK , LM •/ 
' e^mUifquares NK> 9M»dre equall one to the other. 

i«i^0rif/&. Draw the diameters EB,HD. Thea 
it U evident that AF is « eaiiall t6 the triangle E A^ 
twice * taken » and k eauall to the trianele HfC^ 
.twice taken> smd equaU to « C G. wk^ wai t^ ho 

x.Hyf. Ifitmaybe, let LM be greater then nL 
Make L T = I K, and let L 5 be « eauall to LTq. 
Therefore is LSfc= NK«= LQ. ' which isA^ 

torolL 

After the fame manner any reftangles equilateral 
pne to anotberjare demonftr^ted to be alfo equals 



T^f End of the frft fook. 
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Very right- angled Parallelograin AB« 

CDis faid to be conteined under 

two right lines ABj ADcompie- 

hendiog a right an^e. 

Therefare wheny9u meet wlA fuch 

df tbfffftbe reSdf^ltitnderBA, AD) erforfrntrnttk 

fdhihenBMi^lfBhDi «rBAxAD(or ZA>tor 

ZyLA)ibereSdngUmeant is that which is cmtdmd 

uniifsht fight lints BAj A!Dftt at right anglts. 

c 




1 1. In every Pgr. F HIKj any one of thofc paral- 
ldo£rai9« whidb are about the diameter together 
wicbits two complements is called a Gnomon, ^s 
the rp. FB -4- BI H- GA (£HM) is a Gnmon $ and 
Uktmifitbi fff. FBH-Bl-h BM(QKA) is a Gmmm. 

C 4 P&oV. 



i 1 1 



The /if»nd Btek < 
P R o p. 1. 

Ifim right tint! A F, A B , te 

ftvtn^ KndmtteftbtmAM dividti 

y fMrti er frrmtnts m 



yaupUtftj the ntttttgit tamftt- 
.hrnded andtr tht' iwe if htle right 
iinti ABtAF. fhtllht tqutU to all 



E 

the riSMHtltt ccmemti under the abalt lint A T 
tbtfevtrMftg^mtHtt, AD, DE, EB. 

• Set AF-yiy « w * ic ii i M toAB.Throiigh F (draw 
aD infiiiite lint FG perpendicularro Af. from tbe 
joints DiE] berefi perpendiculin ]iH,£I,BG. 
ThcDif AG'^ refianelecomprehendaHuDdwAI. 
AB) and u t Auall to the icaaaglts AHu DI> EG, 
ttiat:»(bec«i)&i>«)«jA¥raTfVqUan;f^tathe re- 
Oaitgles underAF,AI)f under AF> UE, uador AS, > 
EB. WhVfcntMfe WPn*. ■ ■.:;.t 

tf tp9 tight IMtfivn h ioth dhiJtdhtlht* NH- 
iMdrtifoeetr , tMfMtH a/tfif »•£«/; muMfiiti im 
hJtlfSmBhihtpMi!witbifimcijhtJ*mmfltitl'f^-, 
iHt»itmJilvet. . ' 

fotltt Z,be=^ A-4-B-I- C,and Y= D'-^ E; 
tfaeiijbecnift DZ <±= DA -t- D6 H-DCiandfZ 
'< — EAH-lEB-fEC,andTfZ*=DZH-E2, 
fc fliall ZYbe^DAn-DB-piJC-l-EAH-EB 
-t-EC. M*«VAii-4j(oieD*». 

from httiet ii mmdrrfitad tht mtnktr of aittlii flying, 
ntnfoundcd tight lintf huo ctiiDfoiindiSt^ Foryan tHHft 
tdke ill thtKteanglnBf thip<ftt , anith'ymllfTt- 
fentycu with tit RtSangle aftlf^htlts. 

BulwheDroev^in (be muliiplkatidn oMinn in- 
to tliemfelves you ijitet with tnelr lignes *■ inter- 
tniagted with thefe -t- , ycu mutt alTo have particu- 
lar MgWrotW fignei. it*<ti -t- httiMply^d into 
— «ril«h— ; tetof— ilrtO>-arift*h'M-. «--ff. l«t 
-t*A be to he m\AtifHi*4 JntdB— C ttb« btcbufe'-i- 
A a not •firnitd rf aH &, bOt *»**)* trfa pan Ofit, 
Whwctiyfreitceedtt, rtr«*.ttACliuft rtumift 



EUCLIDB'S EUmms, 41 

Died 9. fo that the product will be A B^ AC. Or 
OS i becauie 6 conlifts of t^e pam C and B-« C, 
tbooce AB= ACh-AxB^^C. takeaway AC 
3in cither, th-'n AB- AC = AtB«C. In like*'** 
anner if^ A be to be multiply 'd iato B»-i C>then 
siog by reafon of the figure-* , that A is doc denied 
'df B» but only of fo much as it exceeds C » there- 
ttt AC n\\i\\ remain afBrmed. whence the produft 
ill be-^ AB-»-AC.Orthus> becaufe AB= AC -h 
^B*-* C; take away all thioaghout> and there will 
g— AB = AC-- A— X B-+Ci adde AC to either> 
id there will be^ ABh-AC = A xB^ C 

This being fufficiently uoderftood, the nine fel- 
»wing propo(itiDns>aDd innumerable mhers of that 
[mi 9 arifing from the comparing of lines multi- 
ly'ii intor themfelTes (which you may find done to 
our hand in Vinii and other Analytical writers) are 
emonftrated with great facility , by reducing the 
latter for the mod {fart toalmoft a fimple work. 

Fartt.ermore> ^ it appears that the produ A of any • ,9 «•. 
mgnitude multiply'd into^the parts of any numba ^ ^ 
(cqtiall totheprodudof thefamemultiply'd into 
lie whole number : As5A-4-7Ar=HA> and4 
L X 5 A-4-4 Ax 7 A = 4 A X »2 A. Wherefore what 
%. fcrre deliver 'd of the multiplying of right lines in- 
HVhemfehTS ) the fame may be underftood of the 
■nkipljriBg; of numbers into themfelres. fo that 
rfcatfocrer is affirmed concernirig lines in the nine 
JBtUowing tfaeoremes > holds goo^alfo in numbers % 
tdng they all immediately depend and are dcri^'d 
ioAti thb Ml. 

Prop. II. 

Ifd rigUtsne Z U di- 
vided iBtny^fPift int$ tupP. 
farts J there^anglescott* 
prehended under the whole 

He Zand each tf the fegments AiEiMtt equall to the 

IptUrt mddt oJtU whole line Z. 




4* 



t l.t. 



• l.i« 



. The fec9nd BmI^ •/ 

1 fay that Z A -+ Z E = Z<j. For take B=Z; 
« then is BA h- BE = BZ. that is Cbecaufc B=Z) 
ZAH*Z£:=Zq. which was to he D&n. 

P R O P. III. 

If a right lint Z le dhided 

■M -f- |, ^ dwy-Vfife into two parts j the 

#\ .£ rtBangle comprehended under 

the whole lint Z and one oftht 
fegmtms Eil tmuillto the reBangle made of the feg- 
numsA, Eiand the fiinare defcrihed om thefaidfeg- 
mtfit £• 

I fay ZE = AE -+• Eq,« Foi EZ = E A -4- Eq. 
P -R o P. I V. 

J/tf r/^iSr^ /ine Z ^e cfft 
any-wifeinto two parts i the 
ffkare nutde of the whole line 
Z is equall hoth to the 
fqnares m4de of the feg^Mts A , hi and to twice a 
reBangle made ofthepafts A, £% 

I fay that 2q=r:AqH-Eq-+ x AE. For ZA 4= 
AqH-A£,and 2E4= £q-4-EA.Therefore whereas 
ZA-^-ZE^zrZq, c thence is Zq^Aq-hE^H- 
zAE. which was to he T>m. 








Otherwife thus j Upon the 
rieht line AB make the fquare 
ADjanddraw the diameter BBi 
through C , the pdnt wherein 
the line AB is diYided>draw the 
perpendicular Cfiand through 
the point Gdraw HI parallel 
to AB. 
Becaufe the anjgle E HG= A is a right angle, and 
AEB is d halfa right > e therefore is the remaining 
andeHGE half aright angle. Therefomis HE/=: 
HG« = EF ^ = AC , fo that HF k js the fquarc of 
the right line A C. After the fame manner is CI 
proved to be Cl^a.Therefbre AG> GD are re6langles 
ft 19 «'.f. under ACjCB. wherefore the whole fquarc AD ft= 
AC(i^CB^tACB,whicbwas toheDem* Cfh 



■. 

• I». I. 

l« I. 

{Ml. 
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I . Hence it appears that the Pgis which ar« about 
the diameter of a fijuare are alfo fqit^rcs them* 
felves. 

a* That the diameter of any fqaare bifeAs it's an*- 

3* 'rtatifA=iZ,thcnis Z5=4Aq, and^ V'^f^ 
Aq = • Zq. A$ on^thecontrarjr^iiicbeibcbatZq^ C'vs^u 4- h^ 
4Aq,theni.A = jZ. v^^-^^liU 



A..E— ^ — F-l — .^r-1 B Jf^rifhUmA^ 

CD i^e c»r m« efNtfil 

fdfts AC i C^» and 
iotp HMequaltfdrts AD > DB > rJ^ reBanglt €omfn^ 
bended upier the unequdUpdrts AJ> ^B*t9getber with 
ibefquare thai is nude of the difference tfthefam CPt 
f> tqndU to the fquare that is ffuidi efthe bdtf Une 
CB* 
I fay that CBq= ADB -h CDq. 
rCBq. 
Forchefe are\iCDqH-CDB*4-DBq-4-CDB. 
aUequaUi ^CDq-4-^CBD(cACxBDHCDB. ttt 

Tbif theoreme i« lomewhat difierentiy expreft'd "' ** *' 



aadi 



moree^fiiy demooibated thus } ^ taS^ngle 
t of the fmnme and the diference of mo ri^ 



AjQ* IT oquallto the difference ont of them. 
For if A H- £ be multiply'd into A-^ £ > * there 
ariierh Aq^ AB-h £A«-< £q=: Aq-« Bq. Which wds 
tohiJDent, 

SchoU 

f ' < B IftbeUneABbedi- 
E ^ Tided othcrwirei(W\.) 
nearer to the point of 
bifeQiofl9 inEsThenisAEBCT^ADB. 

For AEB'4 = CBq-. Cfiq. and ADB « = CBq 
T« CI>q.Tberelbre> whereas CD ^CCEq , tliCDce |.m/ 
isAEBcrAPB. W.W.toheVtm. 

CO, 
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t. H*!iCBisADc|-hDBqc"AEq-»-EBq, For 

b4ft ADqH-DBqH.iADB*=iABq*=::AEq-f.EBq 

-*- 2 AEB, Therefore becaufe z AEB C^ z ADB, 

thcm:eijADq-i*D§t|C-AEq-hEBq. V/.WMht 

tiftr. z. Hencti$Ai>q-f.DBq-.AEqr-fEBq=r 2 

. » AEB^zADB. . ^ ^ 

^^ P R o p. V I. 

X T — " y . V "^ Jf a right line Abe di- 

'" "^"^-^i^^^ ** viiedintotwoequallfartst 

and aubJtfer fsg^f lihe fi 
Miitothtfamtdti^BUjfinone right Hhe y then the 
nBangte comprehtkdfd under the whole and the Hue ad" 
Ms (viz. A -4-E;)^fii the line added £, together iPith 
ihe faudfe which is made of ithe UneKy h eqmtU t9 
thrfquareef* A-^'fEi^dken'as one line. 
I % that'* Aq{^ Q.lA) -l-AE-4^Eq!=r Q. 
• 4^h i;AH-E.-iForrQ^lAH- E^= 1 Aq,rhEq-+.AE. 

foro//. / 

Hence it foUoim that if j tigfitlinaJfi j fi ^- 1 A* 

E-f A be 10 atithmedc^ll proportiOftt then the*re- 

' ^ngle conteined uda^the extreme termes E^ £-(- 

A> together with the fmiate cf tb« difference * A, is 

^^ualTto the fquare of th^ middle terib E-n.^A^^ 

Pro ^ VI l. - 

If aright line Z he divh 

^^ at^'wife into two 

E farts , the fquare of the 
whole line X together with 
thtfynkte made of one ofthefegmenti'!E",4s eauall to <t 
Jt^ie YeBan^le tofnfnhended under the ithole line Z 
and thefaidfegment E ytdgether with the fquare made of 
theotherfegmentA. . -. : 

• 4%. 1 fay. that Z<j-4-ieqtr± i ZEm- Aq. For 35q • ±= 

b > X. Aq -f. feq H- 2 AE. alid 2 22^=^ ^ E^H* i AE. 
W.w.toheVm. 

CO- 




EUCLIDE'S Elemntf. 4) 

Cotoli. 
^eocc it followi tluit ibe fquare of the difference 
tf any two lines 2 > £> is (cqua^ toibefquircsof 
bothtke Ui9e« leiTc by 4 dquble fbAaogle CDiilpre- 
iMaded under die faid lioej. 
f For Z^--*-Eq-» z Z£::::A<|=<i^ Z*^ E. f J;*" •^ 

f K o U VI U- 

htnJkiuniu^whkUu^ Z mi one of the figmenH 
E fmr tin$9 , UgetUt wth the fyuare of the oihtr feg^ 
ment A, it equall to thefquare qfihewhefe line Z ttni 
the figment £ taken 4s one line ^^£. 

Ifaythat4ZE-hAa=<^ZH-E. For 2 Z^ 
j-ss Zq -I. E«p Aq. Therefore^ Z£h> Ayr 3iq • 7.1.^ 
-I- Eq H- t ZE ^ = Qj^ Z -f £• J*". »^- ^<>' i' >'**• 

P. la :' 

lo 1/ i< fight lint ^ B • 
^^ divided into eq$aU 
pitruACyCBittmtinfo 
nneqikMpartf ADi DB , thtnare 'tHefquares of the kn^ 
tqMMllbarts AD, DB together , douhle to thefquareof 
tie Mflme AC , ^imTio thefqndre of the itfefmtce 

I fiiy that AD<}-4-DBq = ^ ACq H- 1 CD^.For 
ADq-4-DBq < = ACqH-CDq H- z ACD-^Diq. • 4 «« 
Ittt 2 ACD {y 1 BCD) -+ DBq « = CBq (ACq) J w 
-+ CDq. ^ Therefore ADq -H DBq = 1 ACq •+ Alic 
zCDq. W,W,toheVenL 

This may be o^crwife dcliver'd and more cafily 

demohftrated xhmyThedgpegnite ofthefqn^res made 

ofthefumme and the difference of two right lines A^E » 

is eqnaOtttthe douUe of the fquares made from thofe 

httes^ 

For Q: A-4-B tf = Aq-f- Bq •+ z AE. andQ^A , ^^ 
'^ fii = Aq -f- £q^ z AB* Thefe added togecber k jck^^. 
make z Aq«^ z £q. wbici was w heVem. 
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Tkefichitd B90ky 8cCf 

Ifay that ACq-^-BCqzcAB^H- z BCD. 

cqttall yk ADqH-BDq-4- z BCD. 

/ ABq H- z BCD. 

Htace^tbi fides 0/ an acutt^ngled triangle Al3C 
im^ ibi#flMi 9 ym may find •ut tbefegment D C imtf^ 
mf$td htmhu ihepirpendieuUr AD • and the acute atf- 
fie ABC) asalft tbeperpendieular xr/e// AD. 

Let ABbe i^j AC 15, BC 14* Take ABq (1^9) 
(roinACq-hBCq»tlutis»fioiii ii| -f 19^;=: 4zi. 
Tlie« lemaiiu zsz£qtz BCD. whsrefore BCD will 
be I z6»6ivide this by BC 1 4> then will 9 be found 
outfbr DC. From whence it £c^]ows AD=i/: zz^ 



-.81 = 12. 



Prop. XIV. 



^ Do 




c«Mt/lr 



i L 



ToJ^aii tf fquareiALequall to a nght-lined figure 
pvenA* 

«MakethereAaneleD.3:=A > ^tid produce the 
greater fide thereof DC to F,fo that CFtzzCB.^bi- 
left DF in G» about which as the centre at the di* 
ilance of GF defcribe the circle FHD,and draw out 
CB till if touch the circumference in H. Then fliall 
bcCHq = *ML=A. 

For let G H be drawn. Then is A <? :=;::.D B.a7=^ 
DGF rfir.GFq-' GCq « =HCj^ =ML. mw.f be 
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Definitions. 





Qu9U circles (GABC , HDEF>are 
focfa whofe diameters are equall ; 
or 9 from whofe centres right lilies 
drawn GA> HD, are equall. 



II. A right line A Bis faid 
to touch a circle F E D j when 
touching the fame , and being 
IM'oduced^ it cutterh it not. 

The right line t Q cuts tb<t 
circle FED. 




HI. Circles DAC , ABE fand alfoFBG, ABE) 

D are 



• 
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The third Bwl^of 

are faid to touch one to the otherj which touchy but 
tilt not one the other. * 

The circle BFG cuts the circle FGH. 

IV.InacircleGABDj 
right lines F£,KL are fai^ 
to be equally diftant fr#n: 
the centre > when per* 

Hpendiculars G H > O ^ 
drawn from the centre Q 
to them are equall. Anc 
that line BC is faid to k 
fiirtbell difiant from it>or 
whom the greater perpen- 
dihilar CI falls. 

V. A fegment of acir 
clc'( ABC)i$ a figure con. 
reined under a right line 
AC> and a portion of the 
circumference of a cir 
cle ABC. 





V I. An an^le of a fegment CAB % h that angh 
which is conteined under a right line C A^ and ai 
afchofa circle A B. 

VII. An an^le ABC is faid to be in a fegmeni 
ABC, when in the circumference thereof fome poin 
B is taken^and from it right lines AB^ CBj drawn tc 
the ends of the right line AC? which is the bafe o 
the fegment 9 then the angle ABC contcined undei 
the adjoined line^ AB > CB > is faid to be an angle ix 
a fegment. . 

VIII. But when the right lines AB> BC com 
piehending th^n'j^e ABC, do receive any perirhc 
ry of the circle ADC, then the angle ABC is faid tc 
ftand upon that periphery. '■-* 

IX 



£UCLtD£*S Elements. 

B . I X. A feftor of a circle ( ADB) 
is when an angie A D B is fee ac 
the centre D of that ciTcleiname* 
ly 3 that figure ADB > compre- 
headed under the right lines AD 3 
BD conieining the angle,and the 
part of the circumference recei« 
ved by them AB. 




SI 




X. Like fegmeuts of a circle ('A B C > D E F; are 
thofe which CQndude equall angles (A BC> DEFi) 
or,in whom the angles ABC>D£F are equall. 

P R O P. I. 

To find the centre F of 4 
circle given AbC. 

Draw a right line A C 
any- wife in the circ!ei>^hich 
bife^ in £> through £draw 
a perpendicular DBjand bi- 
^ (tO, the fame in Fi the poiat 
C F (hall be the center. * 

If you deny it JetG a point, 
without the line D B be the 
centre f for it cannot be in 
the line BD; fince that cannot be divided equally in 
any point but F;) let the lines G A > G C > O E be 
dcawn.Now if G be the centre^^ then is GAr=GC> 
and AE =:.EC by conttruftion , and the fide GE I 'iff*^ 
common. ^Therefore are the angles GEA) GEC e- c 10 aft. 
quail, andf confequently right. i( Therefore the an- , ^^'J!^' 
gkGEC=tBai Which is dbjitri. * 

D » Co- 




5», The tbifl B»h^$f . 

Hencse » If ariy^c Hoe B D bijfeA any ti^ 
AC ia a circle at right aogles 9 the centre thai 
the liiw B D that cuts the other. 



4ndf,nti. 



• Il.rf/.l. 
bjr. I. 

c ij6 f . 

<I 19. 1« 




T/?e centre §f a circle is eafily found out by a^ 
the top of a Square to the circumference thereof 
the right line D E that joins the points D , 
which the Gdes of tfcc Souare Q^D, QJi cut t 
cumfcrence > be bife^ledin A, the point A fh 
the centre. The demonftration whereof depei 
otiPr(7f.3i.ofthisBook. ^ :; 



P B 



o P. 




II. \ 

I 

If in the ctrcumference 0/ 

ck CAB 4ny *^o pomtf l 

taken, the r%k lint AS. wbu 

thofetw^fmtsfhallftill wl 

circle. 
Take in the righiL liifiC^ 

point D)froni the co^er < 
CA,CD, CB. BecaufeCAA:=:CB, there 
the angle A t^rrB.Biit the angle CDB c C^A 
fore is C D B C" B. therefore C B dXT' C I 
CB onely reaches t-he circumference , thereic 
comes not (o fari wber^re the point D is wit! 
circle. The fame may be proved of any othe 
in the h'ne AB.And'thti;efore the whole Kne j 
witfiin the circle. Whlih n^s t$ be T)m. 
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Hence, If a right Hot touch a circle, fo that it cut 
it nor, it touches but in one point. 

• • ■ 

, P R O P. III. 

If in a drcle E A B C, 
a right line fi D drawn 
through the centre , hifeSt 
any other line AG not 
drawn through the centre, 
itjhall alfo cut it at right 
C angles : J^nd if it cuts ft 

^rip* angttiyit fball aU ^ 

fo hifeB the fame. - 
From the centre Elet the lines £ A /. E'C be 
drawfi. 

iMjf. BcclAufe A F -• r:: F Cand E A t = EC , . *,,. 
and tiM fide £F ccunffioo i the angles EFA ) EFC b if.^t. 
<!halt be e^ualliand<<c6nfe^uent)y right, which was SialrVi* 
UhtJ>tm. 

Hyp'^' Becaufe E F A e^ E F C> and the angle e kj/^ tni 
l^AJf^= ECF , and the fide EF commonj^ there- }y^^ 
fore is AF =:' FC. Therefore AC is cut into two e- g li i- 
quail parts, which was to he Vem, 

Coroll, 
Hence ^ . In , any equilateral or Ifofceles trian- 
dejif a line drawn from the verticall angle bifed the 
bafe > that line is perpendicular to it. And on the 
contrary j a perpendicular drawn from the verticall 
angle blfefis the bafe. 

r Ro p, IV. 




/i^>^ 



J/ in a circle A CD two 
right lines AB^CD cut through 
one another, yet neither of them 
paffe through the centre E >**h w 
neiihcr ofthofe lines are divided ^^^jj ^^ 
into equall farts, m' .^ 

For if one line pafle through h^UK^ . 
D z the 



f4 






*tbe third Book^ of ^ 

the centre , it appears that it cannot be bifefie^l b; 
the other jbecaufe by Hypothefisithe dther does no 
pafTe through the centre. 

If neither of them palTe through the centre* the: 
from the centre E draw £ F: now if A B j C D wer 
both bife6led in F , then 4 would tbejL^gles EFB 
£FD be both right* and confe^dentlyf equaH.^ whic 
isahfiird. 

PROP. V. 







Jftwn cirelef BAC 
BDC CHtonethe othn 
they fball not have th 
fame centre U. 

For otherwife eh 
lines £B > EDA draw; 
from £ tho commoi 
centre 3 would D E b 
tf = EB «i = BA. 
^ Which is ahfufd. 



P X O P. VI. 



•If rf<,f. 




Jftwo circles BAC , BDC 
intpordly touch one the other [t 
B) they have not one and th 
fame centre F. 

For otherwife the right line 
F B>FDA drawn fromthe cen 
tre F , would be F D-»=t F J 
<i= FA. ^ wUchlsal^d. 






y.:"j' 
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EU GLIDE'S Elments. 

P X O P. VII. 
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If in A B the diameter 
of a circle feme point G be 
taken^hich is not the cm- 
tre of the circle , and from 
that point certain right 
|/iwGC,GD,GE/^// 
on the circle y the greatefi 
linefhall he that (GA) im 
which is the centre Fj tht 
lea ft ^ the remainder of the 
fame line (GB.) /4ndof 
aUtht other lines >- the line G C neareft to that which 
was drawn through the centre is alwayes greater then 
0fy Une farther removed G U j and only two lines are e* 
fiudl GEj QH, which fall upon the cinUfrom the fame 
fomt 9 an each fide of the lea fi G B or ofthepeatefi 

GA. 

From the centre F draw the right lines FCjFD^ 
f Eiand s make the angle BFH = BFE. 

I. GF -f- PC (that IS GA) • r" GC. which was . ^^ , 
fheVem. 

X. The fide ?G is comnion,and FC ^ := FD>and k 1^,4^, r, 
die anrie GFC c CTGFDi d wherefore the bafe OC 5 »•*» 
CTGD. '**•• 

}. FB (FEj«'^GE-+GF.ThercforeIG,which ,»o. . 
bcomm'oojbcing taken away from both, there re*- f f.^r. 
maiiis BG ""p EG. 

4. The fide FG is common^and F£=FH>aiid the 
angkBPHg= BFE;iHhercfbreisGE=GH.But ^^^ 
tkat no other line G D from the point G can be e- B 4. 1. 
euall to GE>or GHjis already proved, which was to 
te J>em9nfhated, . 

• ■ *• ii' 



■ »|. I. 



O F 



D4 



Pso^ 
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tb0 tkhri $»>k nf 

P R OP. VIII. 




Jffimt ftint A ht 
taken ifiihoHt a tirde. 
iMdfraotthut point bi 
dritmn certain right 
lines Ah^H.^G, At 
M the ciT(lt,&nflhaft 
uU A I bt drmrn 
thrntgh thtttnirtK, 
and tbt Dthrrs any- 
mfe^f-gU tbafelinei 
that fill en Ar ctn- 
tavt of the eircHm- 
ftroKt , thtt ii lie 
rjl Altfhithit 
t tbrangh the 
cntre ; and aftbe oiheri,ihdi ahieh is nureji ( AHJ to 
tbt thtt that fslfet through thfcentrt it grtater thtn 
thttvhith itmtrediflantA G. Sxt ef nil thoft lints 
tbttfdl on the convtxt part af the circle , the Ittfi it 
that !i3whicbisdritwo from theftini Aittheiiame' 
itr IBi and bfihe atberi, that (a C) t^hicb ismartft 
. ttlheleafiHslfjfetheaibatn'hiehitfaTlhirdilfaKtATi. 
-*»(( fram that faint thtrc can be atfly two eqaall 
'■■■'■ ritbt lines AC , htdTatvn.iBhkhffieli ftUonthecir- 
. cmftrrnceantachltdeBfibeltaJllfne AB or tf the 
peattfiAI. 

From the centre K draw the rielit lines KHi KG, 
KFiKC.KDiKE. aad make the angle AKL = 

Akc 

J.* I. I. AI(AX-+KIO"[r-AH. 

' 1. The lideAK is common, aadKH=K.G land 

fc»4". ^ theangI«AKHc^AKGi*ihei«fore thebaic AH 

CT-AG.- 
d (°J' 3-KA*~D KC -t-CA. From hercetake away 

■^ -SjiC- KCi KB that ate equalli then will remain 4§ J ""3 

4- /fCH-CK*"^ AD-4-DK.rromt!iencetafce 
J"-*- 3wayCK, UKthac aie equal! j then le mains AC 
•*■?■ /-DAU. • J.Tiie 
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^The fide KA is cofnmoD,and K L = K C^and 
the angle AKLg = A KC j » therefore KA = CA. «♦•"/. 
But that no other, line could be drawn equall to ^"^ 
thcfe* was pixJved above. Therefon^ &c. 



p H O P. 



IX. 




JfinacircU BCK a foim A 
It uktniMndfr^m that point more 
then two equall right Urns AB 7 
AC) AK, draw to thecircumfe* 
renceythen if thatfHnt A the cen^ 
tre of the urcle. 

For « from no point without , . 
' the centre can more then two 
right lines equal! be drawi&to 
^ _ the circumference. Therefore A 

is the centre, which was toUj^m. 

P B O p. X. 

^circle lAKBL 
cannot cut another cir- 
cle lEKVL in more 
then twofoints. 

Let one circle > if it 
r may be, cut the other 
^ in three points I^K^L. 
and I K > K L being 
loinM , let^them be 
bifededin M andN. 
a Bocb- circles have « #«r.i, }. 
their centres in their 
perpendiculars MC, NH, and in the interfefiioA of 
thofe perpendiculars whicb is O. Therefore the cir- 
cles that cut each other haye the fame centre. Which 
is faire)byPr»^5.3. 







Pl^on 
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The third B»9k.»f 
Prop. XL 



If two circles G A- 
DE , F ABC touch, 
OHC the other inwardly > 
and their centres beta" 
ken G , F; << right Hue 
F G joining their cen- 
tres ydnd produced yjhall 
CM the circumference in 
A the point of conta& 
of the circles. 

If it can be^ let the 
right line F G produ- 
ced cut the circles id fome other point then A. *fo 
\. that not FG A, but FGDB (hall be a right line.Let 
• %%i^ I. ^jjg iijjg Q^ Y^ drawn. Now,becaufe GD *= GA,& 

G B f^ G A f fince the right line F G B paflcs 
through F the centre of the {greater circle) therefore 
c»*»f. ■; is GB "TJ GD. c which is ahfurd. 

P R o P. XII. 








.t 



1/ two circles ACD j BCE W/A one the other out^ 
Witrdlyjthe right line, hBwhich joins their centres A, B j 
Qfdlpatfe through the point of contact Q. ^ 

If it may be,let ADEB be a right line cutting the 
circles not in the point of conta^ C > but in the 
points DiEjdrawAC, CB. then is AD-+EB(AC 
H-CB) 4 cr ADEB. b which is abfurd. 

Trop. 
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1 



K O P. 

C A F tunmt 

touzh a circle 
BAH . in nwrt 
foints then one 
A > vbether it 
heifimardly or 
outtpardfy, 

I. Let one 
circle (if it can 
be) ^uch an- 
other ^ in two 
points A 9 H. 
• Then will •«••'• 
the right line 
CB that joins 
the centres » if 

itbeproducedifallaswellin A,asH. Now becaufe ^ il ^.,, 
CHt = CA,andBHcr-CH , thereforcisBA c if.rf5fi. 
('^BH)vrCA.jWhichisahfrrd.- *9.«»- 

^^ If it be faid to touch outwardly in the points 
E and F > then draw the line E F>e which will be in * ** *' 
both circles. Therefore thofe circles cut one the o- 
ther; Which is againft the Hyp. 

P R o p. X I V. 

In a circle E ABC equdl 
right lines AC , BD 4re e- 
qHolljf difiantfr^m theeen^ 
trehx and right lines ACj 
BD which are equally di^ 
fiant from the centre > ure 
equall among tbemfelvet* 
From the centre E draw 
— »v ^^^ perpendicular^ EF> 

C P ;EG. 4 which wilt bifea the .1.1. 

fines AC, BD. join £ A, £B. . . 
I fi%tf • AC = BD. therefore AF^ = BG.But al- ^ 7.«t« 

fo - 




tJiUif.,. 
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ctrumi foEA = EB. dierefore FEqe=EAl-AFa - 
h -. BB^^ BGq c =; EGij. d Therefore FE^EG. 

1. »yf .EF^EG.Therifore Alfq « — EAq- EF 
'■ = EBij- EGq=BGg.There((>re AF i=GR, at 
(CQpfiMiHinly AC:=BD. Wbith w*f » bt Vfn. 
PROP. XV. • ^. 

lit a circit G A H < 
the grrMtfi littt it A} 
tht'dUiHHtT •, mtioft 
at/trr line!,th*r%int FE 
which it ■mt<utfi t» ti 
centre Git gmttr^ht 
4ny lint B C fiatier i, 
fltrnfrtmit. 

I. DrawGB, aa 

GC. The tfiameter AI 

(< GB-hGC; b c^BC 

i.Lec the didance G 

-iwCT" GH. Take GN:=GH. Through tbefioiot I 

. drawICLFGrpendicuUrly toGI;joiQ GK,GL.B< 

caufe GK— GB,aod GL— GC.and the an^lc KGl 

C~; BGC;« therefore is KL fFE) cr BC. (rtwA w<i 

taieDtm. 

Prop. XVI. 

C— . ^ llai CI 
r A D drtifn frem th 

~~~'extrtnK feint o 
the diamtter- Hi 
. B/«tn>c/eBALH 
ftrfendicMlar - t 
the laid dimneter 
(htUfAU whht* 
the (ireli ; and bt 
t»ttn-il,t Jam 
right lint dnd th 
circira^enct «m 
nofit drawn an 
ttbtr iint Ah 
•^d tbt mgie «j 
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tht fewncircU B Al ,if greater then 4U^ fighi4med 0Hie , 
4Hgle B\h i and tbe.remaiwmg a»^e wiHioutfke €ir* 
Kumference DAlisleffetken miy riglH-tmedoMgie. 

I. From tke centre B to any point F ia' the c^ht 
line AC , ^ draw the rigt line £F. The iide BF (ub- 
ttadingtlie right ao^e B A F is « fearer then the a if.iL 
fide BA which is opponte to the acuce sn^BFA* 
Therefore whereas BA ( BG) reaches to the circum- 
ference^ BF (haH reach Airthtr i and fo the point F. 
andiiqf tjie -Oaune rqafon H any other point of the line 
AC plfii^ without the circle. 

!.> Pc»ff BB perpendicular to A L. The fide B A 
Q^poGte tfx the right angle B £ A is ^ . greater then ^ *9> ^ 
the fide Bifi which fubtends the acute angle B A £i 
thcE^bre t|^^ point £> and fo the whole tine £ Avfals 
witHin the circle. • ■ . ' 

|. ^ci^OB it follows that any acute aogle^ tp wit, 
I AD> is greater then the angle of contact DAI* and 
tha( aay acute angle BAL is lede then the angk.of a 
(emicircle BaI. Whvcbwds.toheVem. 

Corod... 
HeXH^t A i^^ht line drawn from the extremity of 
the diameter ola circle> and at right angles^ U a tan* 
gent to the faid circle. 

From this propofiti<in are gatheted many para- 
dox aAd^ ^jQtvderfull confedlaries j which you may 
«MMt with in the interpreters. 

p X o P. XVII. 

From a point given A t$ 

draw 4 right line A G which 

Jhall tiHch a circle ^ven DBC. 

; FfomD the centre of the 

circle given let a lineD \ cut- 

1 ting the circumference in B> 

be drawn to the point given 

Ai from the centre D deKribe 

another circle through the 

point A; and from B draw a 

paqpeodicttlar to A D, which Ihall meet with the 

circle 




4t 



■ If d^l. 
64.. 




The third Bool^ of 

circle AB in the point £» and draw £ D meeting with 
the circleBC in the point C. Then the line 3rawQ 
from A to C ftiall touch the circle TBC* 

Por DB ^ =DCjand DE ^ = D A>and the angle 
D is coipmoni * therefore the angle ACD z:^ JEBD 
«Mr.B4|. ai|d right, e Therefore A C touches the circle in C. 

P K o ^- XVIIL , 

If any right lint AWfimch 
a circle FEDC 9 drtd from 
the centre to the f bint ofcon^ 
tdB E a right line F E ^ 
drawn} that line TElbdllhe 
perpendicular to the tangent 

AB. .^ ;; 

if you deny it i lit folne 

other line F G^ be* drbwn 

Q from the centre F perpen- 

ft ft.ib^i. dicular to the tangent) and « cutting the circle in D. 

Therefore > whereas the an^le F G E is (^\d to be 

b t0f. 17.1. right 5 b thence is the angle FEG acute, « fo'that F £ 

SiV;j (FD) CT- FG. -^ Which rs abjurd. 

Prop. XIX. 

U 1/ any right iineA B 
touch a circle , and from 
'the point of contaEt C a 
right line CEbe ereBed 
at right an^es,^ the 
tangentfth'e cgmtAifi^\ 
circle (hallbpintl^Jiue 
CEfoereBed. V 

Ifyoudcnyit .' let 

tbe centre' foe wirnoi)t 

the line CE in tbe point Fj and from F to the point 

of contafi let F C be drawn. Therefore the atiglc 

1 1» M FCB is rieht,andtf confequently equall to the angle 

bf ir. * ECBjwhich vmi right by Hypothefis. * which isah^ 

furd. Prop. 




EUCLIDE'S Ekmnts, 
p R-o p. X X, 

-^ ' - A 
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Jna Circle J) ABC ^ the angle 2DC at the centre is 
iwhle of the angle BAG at the circumference, when the 
fame arih of the circle B C it the hafe of the angles. 

Draw the diameter A D E. The outward angle 
fcDE tf = DAB -+ DBA h-=zi DAB. Likewife the J***^ 
angle feDC = i D AC. Therefore in the firft cafe 
the whole angle BDC = ^ BAG. and in the third 
cafe the c remaining angle BDG = 2 B AC. which ci«.«r, 
tpas toheDem. 



Prop. xXI. 



J , 



c 





^^» a circle E D A C> the angles DA CandDBC 
jphicharein the fame fegment, areeqmll one to the O' 
ther. 

I. Cafe. If the fcgmcnt DABO.be greater then a 
femicirde} from the centre £ draw %1>^^C, Thin is 
twice the angle A a = E 4= 2 B. W,W, to be Dem. 

i.Cafe, Iftl^e fegmcnt be leflethcuafemicircle^* 
then is the fum of the angles of the triangle ADF 
equall to the fum of the angles of thetriangle BCF. 
from each let AF D be taken away ^ equa^ toti; r. 

BFC, 



XO h 




BFC>aBdADB« = ACB behkewiretakeaawayj 
then lemaitu DACt^DBC. iv.iv.ta he Dim. 
t> R o r. XXII. 

The ongfef ADC> 
ABC «/<i quairX^t' 
Tal figure ABCD^ 
ferihed in « rirc/r , 
vhkh an efpafitt we 
to tht Aher , *rt t^itdU 

^ l>taw A C , B O. 

"C The angleABCH- 

BCA-+BAC.= i 

'rigbt. ButBDA*== 

D BCA,aedBDC*= 

BAC. t T^efdbre ABC -t- ADG t=. i rigln angles. 
Wi»(h wm M bt Dtm. 

Cctnll. 
i,McDce> Ifooefide* ABoffijuadriiateral de- 
scribed in a circle be produced, theexi^rball angle 
EBC if equall to (be interoall augle ADC. which is 
oppolitetothat ABC whichisa^accbttoEBC. as 
iqi{>eanby ij.i.and j.^x. 

i. A circle ^aaaot bedeCcribed about a Rhotn- 
bus,' becaufeit's oppoliteaagksaie greater or lefl<i 
then two light an^es. 

Sthti. 

Jf in a tfutirU^it- 
G r4 ABCD f£( Mg/et 
A*ndC I which are 
effefiit, be t^KoIin 
txeo tight, tbtn « circU 
marf ht defcrihtd ^oui 
that /jMiriUitTtS. 

For a circle wlB 
pafie through 'any J 
aiiglei (ai Than ap- 
pear by J. 40 If"/ 
thstfhallp^e thiough A the ibuith alfo offiuh 




\ qoadrilaterall:For if you deny 2t>lec the circle pafle 
^biouthT. Thetefere the tijht liij^ BF, FD> BD 
bdnedrawibthe angle C-4-F«= 2 rights = Ch- • m^i. 
A Wmtefi)re> A ^is equal] to F, * Mici h ahfrrd, ^ ^ 

>a D P. XXIIL 

T1P0 Uh ani unequum 
figment f ofcirclefA^' 
C, ADC> cannot he jet 
Ml thi fame tivht Une 
AC J and the fame fidt 

For ifthc^ are faid to be like ).draw the Jioe C B 
cuctibgtbecjtfcuniferencesioD and B ^ join A B 
and AD. Becaufe tbefegments are fuppofed like > 
Atheiefore is the angle ADC = ABC. ^ imch Is ,,^ ^- 

Prop. XXIV. 




zS/h 



^ .. me figments 
ofcircifs AJ?C> 
DEF«t/inetfiM// 



The bafe A C 
being laid on the 
bafeDFwiUa. 
£ite^Ithit> l>e:. 
c^uiTe AC:i=bF. 
C P Therefore thcfe* 
. ... . . |mcnt AkC 

Oiall aeree with tne fegment DEF (ibt btherwife ic 

ihatt £3) either within or without , and if fo a then 1 n i« 





fit 



Tie third ||f«rf;i»/. 



• tor. I. f. 



p HO p. xxy. 

A fegntnt }fif f. xncle 
ABC being given , to <fe- 
firihe tie whole circle 
whereof that is afegment. 
Let two ri^htlkiesbe 
drawn AB,BCj\vhich bi- 
fe6^ in the points D and 
E. From*Q and Jf^'^w the perpendiculars DF, - EF 
meeting in the point F. 1 fay this point (ball be the 
centre of the circle. 

For the centre fcall be as well in «D'F as^E F » 
therefore it muft be in the common point T.^'H^J^kA 
w4s.to he Done, 




P It o P. XXV I. 



• 4 t. 




In fqudU circles GABCyUV'EFsequall angles flan d 
ufon equall farts of the circumference ^ AC, DFi wbe-- 
^fr thfi-a»glf' be made at the centresy G, H, 9rat the 
circumferences, Bj E. • . 

Secaufe the circles are equall, .therefore is GA := 
HD,and GC=HF; alfo by Hypothefis the angle.G 
mHi a therefore AC ~ DF. Moreover the angle B 
h =: If^crz^ H ^=E. ^^ : Therefore the fegments 
.A^CA*i>.EF^are lijfe, and /; confequently e<jo^. 
/whence the remaining fcgnients alfo A'C^^ DF ^c 
^^IMzW* ivbkhw4Stohel>ek. *^ 



% < 



Schot. 





EtJ,Ct IDE'S Ilehutitt. 47 

' Sebsl. " ''> 

In a'circle ABC Diet anarch 
." AB be e<iu3ll to DC ; then fliall 
AD be paralle.l to BC. For fte 
right line ACbeingdrawn > tbe 
angle ACS* = CADj where- ,,4,, 
(ore by 17- 1 ■ the faid £dei are 
parallel. 
P a. OP- XXVM. 

In f^llW «>- 

(/wQABCHD- 

• tht Mgitf 

, fidndixg. ufti* t- 

ciTCKmftretut A- 

f C,DF,dre»BAU 

bttw(tn them- 

filvts t vhethtT 

ibryhtwuJt'it.tbtttmtraG t^i or at .the arcm^tft- 

re>Ka>B>E. . ' • 

For if it be poflibJcilet oneofthe angtet A(pCJ)e 
. c-DHF, aodmafMAGI=bpH. ttKi^e iitheji*** 
arcliAIj = t)F* = AG. tyvUtbitiAfwi. e»«. 

S(hBl. 

A Ti^kt liii€U,whirh 

^^htiitf drimn ftua 

A iht middle paint 

■auntththtciHli , is 
ffinUilK the right 
Unt RCfiihtiiding 
the ffidftrifbaf. 

"From the ceatie 
. D fitavi a riirht Itntf 
■D,^ to t^ p(ri« 




join DB, DC. 

The RfJcQGiscnntm 
theanalftBDA ';z^CDA., (becauR: 'dii ucfaes BA) ■ *t i 

Vi'"" ■ CA 



of/codtaa A J and 
aoclDB=:DC. 



6Z 

4 IO.i/.|. 

' •■fyp. 



h\% I. 

4 Mir. 



Tbt third B0ok tf 
CAare^cquaU) therefbce the angles at i 
iDGBi DGC are tf «quaU> and d c6nfequeDt 
3ut tbe rnwardian^cs G AE, GAF are alfo 
/therefore BC>£F are parallel, whkbwas tc 

V R o>. XXVIII. 

In equA 

GABC, 
jequa/i fV| 

ACDF 

qH(Ul pan 

fcireautfer^ 

, ^rentefl i 

qnMlltot 

€JKT>E¥, and the htfi AIC to ^ieafl DRF 

Prom the centres G|H draw GA GC> & i 

Becaitfc G A=HD, and GC=HFjand . 

DFi 6rtherefiM«is the angle G=Hj «wh 

arch AICrrDRFid and To the remaining at 

rsDEF. Which was p9^Vtm. 

But if. the fabteiided lin& A'C be c~ or ' 
DF >tken in like mannef'Vill the arch AC I 
T then DF. 




»■- -i. 



p R © ?.. xxix; 



• "• 







Jn tqMi 
GAfiC, 

ACDF/ 

ABC, Dl 
Qraw f 

CA»6C>:Uid HD,HF. Becaufe GArrHDi 
=::HF9 and ^becaufe r4e arches AC s D! 
ouall) cheanfie G^=!h. « therefore is 
AC = DF. Michwaitpbepm^ . , 

This aj^ the three prectckat propofitioiij 
Ondcrftood aUb of the fame'cirde. 



§ UC I, I O E' S. EUnmtt, 6f 

V > o r, XXX. 

' T9 €ut 4 ftrifbep fivm 
ABC i^9 two nuallpitj. 
I>r9w the rignit line AC« & 

feifcA n m D i^-orn D draw a . 

D C perpencitcubr DB, nieeciog 

with tbc arch m B> ic Oiall bUcA the fame. 

For join AB, and CB. The fide DB is commoOi 
and AD • = DC , and the ancJc ADB* »= C DB. ^'.^J,. 
ftherefore AB=BC j ^ whencciJic arch AB^rBC. C4j. 
Whi^h W4$ to he Done, 

Pro 




M 



f. 




XXXI. 

I 

In a iifcli the dngk 
A^C/tphieb isintUfmh 
circle, ira rigbi dngh j hut 
theoH^lc ] ipbichismthi 
greater fegmeutU A C is 
lefetbenariifftangle^ditd 
^the angle vSeb is intht 
lefftf ferment BFC if 
pedttr then a right ^ngt^ 
Moreover. 9 the angle of tho 
great ex fegment is greater 
then a right angle , and the angle of the lefferfegment it 
Iffff then aright an^e. J < : - 

From the centre D draw DB- Vecaufe DB = 
Da > therefore is the angle A«= DBA , and ■ f '• 
the angle SfCB.'v^^DBC > ^therefore the angle c \i'! 
H P 6 = A -4- ACBf = EBC, ^fo that ABC and ^ io>f i.MB 
E^ are right angles. FT. H^. ^9 ^eDfffi. « Therefore •♦•^•'T-^ 
1 A^ is an acute anele./^.FTje he pern* And furthers f u. 9. 
vfiereas BAC-4- BFC =1 right; therefbre BFC is , ^c4^aJ^\IU 
iSL obtufe angle. Laftly the ane|e c6nleined under x f^^ *«^ ^' 
tpc right line C B^ and the arch SACi^greatei; tbui f'^fv^-. i^ ( 
tjie right angle A 6 C j but the angi^. made by ch« dt^^ U &^ 
nglit line ^ B and the periphery x>{the lefTer fegmenc 
i(FC t u le0e,<heb the right ang^e ABC. vhichm^ai ^ 
ilhoDtfi^. ' y ^ • 
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EUCLI&E*a ilemnts. ^ 

Mgle BAD =r C*- Through the poiot A draw the 
line A £ perpendicdar tci HD. At ebe end of the Hue 
gircu AB make an an^Ie AliF = BAF ,, one fide 
uhereof Jet it cut the line AE iu Jj from the centre F 
through the Ipoint A, defcribe a circle which (hall 
paffethf btjcfi B (becaufc the angles F B A^ == F .^ B, «> fonflr. 
and«.tlr«[flefore F fl= F A.) A I 3". is the fe^aient '^^' *' 
fongjj^^ For hecautfc HO is prfjjendkular to the dia- 
meter AEait tfaotefore d tbuchts ihe drcle Hpwhich d tor i6|. 
AB cuts.AiKtthi<refbre the anrfe AIB « —B^Df= • »* ^ 

XXXIV. 

from a circle given 
ABC/© cut off^ftg- 
ment ABC tonteining 
an angle B eqnall to a 
rightlintd angle given 

D. 

M Draw a rii^ht line ■ '7- '• 
EF which (halltouch 
the circle givcnmA. 
m.,A:C be drawn alfo making an angle F AC b,,.,. 
— ft. Thfclinc (hall' cut of ABC contciningan an- c jij. 
gleBc=;=CAF''=:D. ivhichtPatto-heVone. 
Prop. X 3f X V. 

■ If in 
a circle 
FBCA 
wo right 
lines Abf 
DCc«f 
each 0" 
ther^ the 
reBangit 
comfre* 
hendcd 
under the 
fegments 
AE,EB 
of the . 




dtonfir. 




7* 






f f.ft. 



all I 



C «•/.}!• I. 



Ti# ibki Mmkrf 

tkifegmmstEfEDeftkettber. 

ixafe. If the right lines cut one the other in the 
€eqtfe,the thing is erident. 

i«riif>* Kone line A Bpafle through the centre 
F».and bifeft the other line CD»then draw FD. Now 
the itaanele AEB -4- F Bq #, =2 FBq *.= FDq c =r 
£D^ -4- FEq<= CfiD-4-FEq.* Therefore the raft 
angle AEB = C£D. Which was t9 be Vem, 

5.f 4;/e Jf one of the lines AB be the dtameter, aad 
cut the other line CO uneqvMy j bife^ CD by FO 
a perpendicular from the centre. 

^ ^The reftangle AEB -+ FEq. 

Mnttk yFBq(FDq.) 
- are e* ^f FGq -4-.Gil»j. 
qualL / FGq -h it GBq -h ReOang.GED^ 

^* F'Eq -+ CED. 
I 'I'herefere the redaople A£| = CED. 
iXafe. If neither oi th » H g|it »linct ABsCJXptfle 
through the centrei then througlf the poiqit of liit^- 
fedionE) draw the 4i^aieter G^. Byt&atwhidi 
h^th been already dembn(lra'tfld> it appears that the. 
reflangleABB'nGEHmCED- W.W.t^htVem, 

'More eaiily,aad geoe^ 
rally ,thu$i Join AC and 
BD jThen becaufe the an*. 
£les fCEA , DEB^ and 
falfd^ .^ ,^ B "Oipon the. 
fame arch^D) ^re e- 
quall > then6^ are the tri- 
apples CQA^0ED c-equi* 
ii^lar.4 WhJWore CE»^ 
£A :r£B»£IXand.« con*' 
iequently C£ x &D 3s: AE x EB. which vftis to k. 
Vm. \ . . 

The citations out of the ^.^BooK^ bothberpand 
in the following ftaf. bav(» 90 dependai^e upim.the 
£imei fo that it Was nee to life th^oi. 
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D (e Mkmmithwt 4 thth EBCy mii 
m$l^'fmmt»$n^b$lmst)Ay DMfattMfmtht 
xkf wSfifnfmfeD A €Ut$be circle ^ '$be§tberT>3 
mtlmU > ibereSM^camfrcHeMJei rndtrthewhck 
ie T^Kthu cuts the chcie , mitmiif^C thai fart 
UeUt t^kiit from the fMtt ttvinl>t9 tbecmivexeof 
€f^heiff ^JMh^ ifu^ ^* ihefiiuaat at^tftbc 

iXdJjt. If the fecant AD paflfe dirough tbe ceatiej 
lOijobfiBitlik^wiUinakeaii^aQdcwiitiitlie l*^h 
tm DB, wherefere DBa H- ^EBflfECqJ* = EDq eft.** 
=: AD X DC -ft- £Cq. Tlwcfece AD s DC = <> )*««» • 
^Bq« iTiUc^ mas t$ be Dem. 

%Xdfe» But if AD pa& not through the ccntic 
KBdcxw£<^,9B^ED» att4 EF peiprndinilar to 
J>^ « wheri^re ACttl>ifeA^ ia F. a 1. 1. 

Becaufe Bl^q -4- EBq * = D£q 4=£Fq-4- ^ 4r.>- ' 

Dqf =E3Fq^ADC-4-FCq4= ADCH-CEq S*.t, \ • 
EBq.> VfmSojic is BDq 2: ADC. »Pi»flft wastobfymn 



More 



H 



^•m^tSk<^,s^}^i^ 





lyiore ea Illy, anil gene- 

B C. Tbea b«aure the 
angles A, and DEC 4 are 
equall, andtMsligleD 
commoDtoboihjthcDce 
are the tri»nglMBDC> 
V D B b equiditiular. 
.Wherefore Afi. "»B ;: 
DB. CD. and'^confc. 
quently AD «*D C = 
DB(]. Whhb was to ftp 

C6HU. 

A taken -.vilhoura.iidi; , rli^^f 
&e revEi-all liaei A"R,.\C cfi-aWn" 
wWch cut the ciicre. iheVeflan- 
I'mprihendeif under fhe 
wholelraej AB.AC, flhJthe* 

d pjrts AH j.A^aree-' ' 
qii'al] hctwcen thprnUlves. 
Fo'f if ih'^ tsri^erit AD Slfi 

1. If apjiears alfo from 

"fiiiice, t'3tiFtfl'o!iii¥s A-g; 

AC d:a'VD froLn tlie fame 
point 3o touih a drde ) tiibfe 



oliQ 



e e^u; 



oite 



-, oiTHTr. 

r* For if A E be drawn cutting 
' ' then u ' " 



EAF>=ACq. 



a ABqa 



f 



3. It is alfo evident that from a point A taken 
without a circle, there can be drawn but two lines 
A]r,AC thati&illVouicKthecircfe. 

For if a third line AD be faid to touch the circlcj 
tfiWtd is AT) « = AB ^ = AC . ^ Vf^th is ahfrri. « J >*" 

4.' And on the contrary » it is plain> that it two e- ' '* 
quail right lines AB;At3 ndl from any point A upon 
tnecottveze periphery of a circle j and that if one of 
tbefe eqoall lines' AS couch M cirdtf ithen the other 
ACtoUchei the circle'alfa 

tot ff poffibl^jlet not AC > but anoth^^ line AD> 
touchtheciftltfj^isrefereis AD r= AG/rs^AB. • *w» 

• P » a p. XXXVI»- 

Jfwiihdut a Circle EVfdf^ 

fmt'D he taken* and frtm 

thaifdfnt two ti^bt tines D A> 

;j-dji DB fall on f he circle i whereef 

Jt\ wieifff f D A cuts the circle , the 

« £^ %\ y \ other VB f4llf upon itiondifdl" 
F^^^^L^X 'X fo the reBangle coviprehended 

under tl>e whole line that cnts 
the cir^eiand unjfr that fart ^ 
it D C wmch is taken betwixt 
the point D and the convexepe* 
ripheryiheequallto that fquare 
which is mddepfthe line Dhjallin^ on the circle, J fay 
that tha$ Unfi^^fo falling pail touch the circle given. 

From t;|ife poihc D.4let a' tatrseQtE|FbedrAwn) a 17.], 
jnd from.the centre^ E draw E D, tBj EP. - Now be- 
caufePflifl*t=AliCc=: l>Pq> therefore ii DB h ^p. 
^= 1!>Fj But EB^ Wjai^ the fide pD commonj \ j^;^»;^ 
, t th'etefore the^angie EjiD =: EFD. ■ "tut EFD is a ftu\t!x^ 
right angle, and/therefore EBD is right alfo. and J ••^■j 
g tUerefotc Dfi touches the circle, i^. w, to he Dem* g mV'^ i* 

■ijforol{i 
Trt>ni ho^ce it follows tn?c th« iE> ^ngle EDfi =^ h 9.i« 

EOE.. . ... a 

,rh Pnd of tbnhtrd Biw*. 

THE 
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Rigbt-Iiaed figure is; faid to be i 
fcribed in t ri^t-lineit figurej wh' 
ereiy ao6 of the aogl^ of tbe i 
(bribed figure touch eyery oneof t 
fides of the figure wherein it is i 

' S^tht4futngUT>%'i is infirih 

A' ii^ti^trUm^e ABC. ' 

A IP 1 1. In like manner a^figu 

^ /■ \ jjfs^d to be described about a 

«V^\/\ e«urei whenevifiryoncofdiri^d 

B ^ g ^ ^ Sf t^e figure ^icutofcnbed toui 

* every one of the anj^es of ch^ ; 

•ureaboutWhichitisdicumfcnbed. J 

^llb^^U A»C is defcfiM abof^t the maj^ 

PEF. '■ • X *.•■' 

\- •-•'■• -^ 

4* 




II I.A righ^lined figure is faid to beinfcnbed j 
a circle , when all the au^es of tbar figure whkh i 
inftribed do touch the dhrcWftfjfcreo<tedf the circle. 

I V. A ridit-lined figure is iaid to be defcriW 
fbottt a circle > iThen M tfie ffdei if the fi^i 
-'■ ' whsci 




EUCLlbE^S lUmeMt, Iff 

which is citcumfcribed toucn the periphery of the 
rircle. . ■ '->•-.'-*■•» . . . 

V^ After the like niinaer a circle is faid to be in* 
fcnbed in a righ^lined figan^* when the peripliery of 
the cirde touches all the iides of the figure in which 
it is iDfcribed. . . ^ 

V I . A circle is faid to be defciibed about a figure 
when the periphety of the circle touches all the an* 
'^ of the figure^which it drcumfcribes. 

VII. Aright line is faid . 
to be coapted or applyed in a 
circle when the extremes there* 
of fall upon the circum* 
g ftrence j ms ihtnght UnikJ^s 

P X o f • I. TrM. i. 

In d drcU ghen A* 
BCfdfft^arighlhie 
A B iCMll f a fijAi 
Unt pvtn D i mUkb 
\ioth n6t t9CCt€dfAC {if 
Jiameter 9f the cifeie. 
From |he cenn*^ A" 

_ by thefpace AE==1> 

ibe a cirde meering witli^ circle given InB. ^ ptfi^mi 
^B.then is AB krzAE^^D.W.W.toheDm. ^/j ^; 

Pro >^II. Profc/. !• 

„ ... tn a tinlt 
gtven AB C 
t9 defcribe 4 
jnangle AB* 

Jar f 9 a^MH^ 
ilegim D^ 

tet the 




^defcribe 
drawAB 




^ Tie f0urfb J^^f 

• If f. K^$^t line GH < touch jthc circle |iveh in A 

• *>• •• the angle HAC =± E , * and the angle GA 

then join BCj and the thipg is done, 
c ji. J. for the angle B e = HAC i^ = E, and t 

d ionjie, C < = GAB ' rr F j * whence alfo the aoQ 

• ji- 1- ^ j^ . therefore the trian^c SAC infcribi 

., circle is equiangular to D^V. which was to he 

JP Jt o P. Ill, 




u4h6utA arcleghen I A 6 C to defcrihe a 
I.NM ^uian^Hlar to a trUngUgivtn DHF. 
J^roduce the fide SF on both (ides i at the 
f If I. ^ make. an ang^e aIB = D£G , and an an 
= DFlt. Then in the points A) B> C let tbi 
^ >M. linesLNjLM^lNM^couch the circle^ and tJ 
is done. 
Jor it's evident that the right lines LN) L 
^ will meet and make a tiianglfiji ^ bccaufeth- 

4 iiki!.' lAI J LBI are right i fo that the '^ right line a 
duced will make the angles LaB| LB A > ^^^ 
right angles. 

Since , therefore the angle A IB -+ L « trr 

?r,*f^*"'- anples/— DEG-h DET> and AlB g = 
g Mii/r. it therefore is the angle L = DEF. By the 1 
I j/*;. J. of argument the. anirle M=:DEF.* therefore 

angle N.~ D. And therefor^the triangle L! 

fcubed gbout the circle is equiangular 'to- £ 
^triangle given. Which mas tote done. 
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Jna tfidHfU gtvtn 
ABC > t9 defiribe 4 
circle EVG. 

a Bifeft the angles • |, i, 
B aod C with the 
right liaes BD . CD 
meeting in the point 
D>t & draw the per. •••••• 

Cpendiculars D B » 
DFjDG.Acirdcdc. 
fcribed from the cen* 
treD through E 1 will pafle through G andP > and 
couch the three fides of the triangle. 

For the angle DB£c = DBF ; and the angle e iM/lf. 
DEBrf— PFBi and the f^depB common. « there- J ^ ^» 
fore DE-= DF. By the like argument DO =;DF. 
The circle t;herefbre defcribed from the ceijtre *D 
P^es thrpa8hthe3 points E^F.G. ai^ Whereas t^e 
ti^es at B, Fj'iG are.right , thereforeit touches fU 
the fideiLpf the triangle. W^/ c^ was to h dwe, 

ISchjfL 
Helfce, rhejidef Bfa iiAangle'heingknoam , tbtir f#l^|br|i 

fegmntf which kre made by Ihe fpurhings of tbf ffM'' 
mfcnMjhMhiffoHndyThus ; • '■ 

I^tABbeii,ACi8, BCi^. thenis ABrhBC 
=: t*. Oat of which fubduft » 3 = AC =1 A E^- 
FCi then remains lo = BEh- B^. TYcnfoft wE, ' 

or BF r=-,S 4 and confequently FC j or CG;^::^: II. 
^refbrc GAj or AE, =r 7.* 



riof. 
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The flmrA Jte#4 »/ 
P R p *. V. 

A 





^ ^(o«# 4#r^gk£f«»e» A B C ^0 itr/cirik i € 

FABC. .y 

«k. ▲ .. . •Bifeft aoy two fides B A « C A with perpend 
•^••'•M. larsDF, EF meeting in the point F. Ifay this! 

be the centre of the arde. 



>•■ 
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• *• — Fn» Aicer ine lame manner » #: ^ — .< 
TJicrcfore acirck defcribed from this OB|>treFf 

Saile throojih the an|ies of th^ triangle given (« 

^ Hence , if a triangle be aaite-an^ed>the cei 
fliall All within tht: triangle ; if right- angled> in 
fide oppofite to the right angle , & if obtufe-ang 
withput the triangle. 

ithoL 

By the fame method may a circle be defcril 
that ihall pafle throughl pointi ^reni not bein* 
the fame (trait line, 

PJL 
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P a o ». VI. 

J»- 4 CfVr/f given 
EABCOra infatibe^ 
/fi<4reABCD. 

« Draw the diame- • u u 
ten AC, BD cutting 
each other at right 
angles in the centre * 
£. Join the extremes 
of thefe diameters 
with the right line$ 
AB,BC,CD, da. ^ndjtht thiniis d^nt. 

Nowbecaulethe 4 aoeles at B are HgTt » th^ 
h arches and fubtended him AB)BC,CD> DA ^re ^ ,4 ,^ 
e^uall I therefore is the j^re A9CD equilaterali < sf . i. 
^andali the angles in feniicirdes > a»d Jo'riiht. ^^^^^ 
tThciefcfe AflCD is a f^uare infccibed in al circle •t^U/i. 
giTcn. WbUhw4subtdm€^ \ 

t> R o f. VIL 

I EABCD <• diferibe s 
fquureVhlQ. 

Draw the diameteis 

DACi BD cutting one 
the other at right an- 
gles J through the cx-^ 
tremesofchdediaitie* 

X ten s draw taneents 
meeting in FiH>1, C 




« «7.f. 



c 

» ■ 

then I fa^r it's done. 

For becaufe * the angles A and C are rigbt^ there- fc • 1 1. 
fbreisFG parallel to HI. After the fame manner is ^^'* 
FH parallel to GI > and therefore FHIG is a Pgr. 
and alfo right*angled. It is equibterall becaufc f G 
rf=.HI4=DBf=CA4 = FH^=GI.Where-d,^,, 
fore FHIG is a / fquare defcribed about the circle «• 5. j/*. 
eivcA. liUficb was to be done. *^ *^''* 

^ . F SchoK 
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A f^uare ABCD defcr$>cd a^ 
bout a circle is double of the 
Yquace E F G H infcittfd in the 
f lan^e circle. ' 

f^ ¥or. the i^^Dgle H B = 2 
-r Hl^ ; and jn>;;= 2 H9F Jby 
tl^e\^4i»i- 

p K o P. >yiii. ,." ,. 

Iff g fysi49e ,;gmin 
ABCD i« M^i^f n 
circle IfiFGH. 

Bifed the iSdes 4>f 
the fquare .ia u||i|f 
points UyEJtj: G ciit- 
ring one. the oiberio 
I. a circle drawn from 
'the centre I through 
Hfiall^einfcnKfdia 
the fquare. 

For becaufe AH apd BF are « equall dnd & paral- 
lel, « therefore is AB parallel to HFpatallelfibDC. 
'•After thefame manner if AD parallel to £G>. pgial- 
lel toBC 3 thei'efeft IA> ID, IB, IC are parallelo- 
grams. Therefore AH ''rr AE « = pi =£1 = n 
= 10. The circle therefpte defcdbedfromdit ^n- 
tre I through H (hall paflefBrough Hi EjTrG -ind 
touch thelides of the-iquare being the ^angles H> £> 
FfG are light. WhUhwastohtdim. 
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SfveuABCDtQ "' 

difcrihe 4 cmU . . " 

babcd. 

- ' Draw'Jche dia- 
meters AC > Bt> 
cuttin* one the 
other tti 45. From 
the centre E 
through A descri- 
be a circkj theol 
(ay that cirdo is 
ckftiiht Ji gbout thcfquare^ 

For the an^ ABD aod BAC are s half of righfc a i««r.il.{i 
aogks.^thewfoEe £A = BB. Afterthe fame man- .^^i* 
imu BA = £D = EC. The circle tbcrefote de- 
IMbiid from the ceatre E palfes throueh A]ih«Citi 
the angles of the f^uarc given. IVbisb was to ke 

t t Q 9. X. 

Xjojceles trim^ 

ving each angle 
at the hafe B 
ah4 rDH doH^ 
Ih.^o'the re- 
maittm^^ngU 

take any 
t^ne A Bi 
divide it 
ffothat 
AB X B6 may 
- ba e^uaU to 

AC^.From the centre A through B^deftnbethe d 
cfeABDj and in this circlie^ apply BD2= ACitti 



4: 





a ti 



.i, I 



ACattad b<.« 






•4 rht fhirth u^^ 

' PorfdrawDCiandtkrondlttbeptNatsC. D,A. 
J *■ ♦ »draw acirclftNowbecauft AB X BC = ACqyii 
"' *" iieTideat that J D touches the drtle ACD wtuc& 
• |i,|. CUcutKtfa;*tbercfi>rcistheaD^eBDC=: A,3iid 
»•«. therefore the3n|1eBDCH-CDAA=AH-CDA 
B i^'; J == BCD.But BDC -(- CDA = BDA i =CBD. 
»<" ,ilKre.forethcan|leBCD^CBD;and therefoie 
^,^f, DCl~DB=T.AC,»wIiere(oi-etlieaaet«CDA 
B , ■- ' i=A= BDC. thueforc ADB = i A == j^BD. 

tVhitbjPMtoltdoie. 

ThiiconttruAioii is Analytically (bund ont tbiu) 

Tdice the thing for done > and let the tight line DC 
a , ( bift& the anele BD Ai * therefore DA , DB :: CA, 
*-^'. C B. alfobecaufe the angle COa*z= • ADB*= 
JV; A, tth=reforeCA:=DC and becaufe'ihe angle 

• 111.- DCB'^ A-f-CDA=iA,=:B, 'thence will 
'',7* beDB= DC./fromwhence alfoDB^CA. and 

fo DA (BA.) C A :: C A.CB. g whence B A Z CB=i 
CAq. 

* >^»' Wher«B all theanglei A,B,D * makeup two tight 

angles , it's evident that A is ' of (wo right an* 
glei. 

P R o F. XI. 




Tii« tirt/f jifoi ABCJiEtrJtJirihe4 TaHMgmefi- 
f»re (liCDErquiUnTtltPidtqiutHgiiUT. 

* Describe an Ifofceles triangle FGHjbaviiig each 

ai^ aittieWs double to tS^wbcrj *iiilciib«a' 

triaD{|a 
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triangle CAD cijuiaaguhr to the faid trianrie FG- 
Hj'Mtfk the angles at the bafe ACD 8c ADC with ^ 
the right lines D^ j CE mee. iog with itbe drcumfe- 
rencc in B and E. join the right lines CB> B Ai AE, 
£D. Then I fay it is done. 

For it is evident by conftruAion that the andes 
C Ab>CDB .BDA>DCE}£CA are equall; wherefore a ic i, 
the ^arches and e fabttended lines DCXB^BAiAE, •^%» 
DE areequall.Therefore the Pentagoue is eqmlate- 
ral » and equiangular/ becaiife the angles of it B AE, f tjr. $. 
AED>&c. Oand on equally arches BCDE, ABCD, » ■•^* 
&c. 

A more eafy pradife of this problemc Ihall be dt« 
liver 'd atFo. 13. 

CoroU. , 

Hence > Each angle of an equHateral and eqoiaa* 
gular Penta^ne is equall to ' of two right anglesj 
or^ofonenght angle. , 

Generally ail fgurts of $dd number $/ fides are in^ 
fcrihei in circles by the help oflfofceles triauglesywhoji '•* '*«•. 
angles at the bafe are multiflices oftbufe at the top: and 
figures of even number of fides are infcribedin a circle 
hy the help of J fofceles triangles , whofe angles at the 
hafeart multiflices fefjuialter oftbtfe at the top. 

CAs in the Ifofceles triangle 
CAB if the angle A = 3 C 
= B.thenwill AB be theGdc 
of a Heptagone. I( A c= 4 C> 
then is AB the iide of an En* 
neagone.But if A = j. C thetf 

AU,,,iB.^„^,a^j|jis AB the fide of a*fquare. 
*^Andif A = i IC AB will 

fiibtend the (ixt part of a drcumfeKeace and like* 
wife if A=3 1 then will AB be thefideof an Oar 

SMC. . • 
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%4hoHt d circle given FABCD£»to defcrihean et 
ttnd gnd dH tqntangnUir pentagnn HIKLG. 

f Infcribf a pcaragpne ABCD6 in the circl 
ven ; and from the centre draw the rtefat lin€j 
FBi FC, FD, FEi and tathofe lines draw fo i 
pen>endicuhrs OAH^HBt, ICK.KDL^LEG i 
iA^ in thepoints H^I.KjLj C theni fay itis < 
^9(ir,\$ t|. 7orbecau(e GA>G£ from the fame point G A t 
cw»M6 J. thecircle,c therefore is GA= GE, and^'thci 
the angle GFAnrGFE, therefore the anrfe 
= 2 Q P. '^ .After the fame manner is: the an^ 
=r FHB- , snxd confequently the anek AFt3 
APH. e But the angle AFE=AFB,Ahtrefor 
angle GFAr= APH. But alfo the angfe Fi\H 
FA^^ andthe fide FA is comifion , Jrchcrefor 
= AO= GE.= EL, dec. k Ther^ore HO 
Lll> K'lv UFthe fides of the pentag9^e are e^ua 
aiHrfes alfo areybecaufe double 
AGF, aHF. therefore, flee, ■ 

JkH^ rk&faflM manner > if any «<)t]ikiteral' s 

quiangled figure be defcribed in a circlb> and : 

extreme points of the femi-diameters drawn 

the centre at angles, be drawn perpendicular lii 

' ' * "ametcrs , I jby:that thefe perpcndit 



f »T J- 
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(hall make another ^jure'olas many equall fides 
and equall anglesj dekribed about the circle. 

P S o P. XIII. 
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In am equilateral 
and eqmanguidr pentO' 
gtme pven ABCDE 

r^^o infcribe a circle 
tf^Meft two angles ^^.u 
; , of the^ijip^agone A 
1^ aDdA%l^ the ri^hc 
lines Ar i(F ni eeung 
in the (>oiAt F. From 
1^ '^ F drai^ thlb perpendi- 

ci^ars FG, VfU FIi ^k, FL. Then a dAJe defcribed 
fiom the centred wougb G wiM totfth all the fides 
of the pentagon^ 

Draw FC, Fft Pfe BWailire BA ^= BC ^nd h h^. 




tlie fide BF comnion>and the angle FBA « = FBC> ? '^A'* 
d Ahthtih AF=:FC and the angle FAB=FCB, « j^V 
but the angle FAB • = 1 B AE = » BCD. There- 
fore the angle FCB ='i.B C D/ After the fame 
manner are all the whole' angles C» D^ £ bifeAed. 
Uim whereas the angle FGB/=FHBjand the ang. ' *^^' 
FBH = FBG & the fide FB is comnon , g there- ' 
forets FG = FH. In like manner are all the rigHr 
lines' ^H,FIjFK.FL>FG equal.Tberefore a circle de» 
fcribed from the centre F through G paiTes through 
the points Hj I,K, L and ^ touches the fides of the bwids. 
peotagone becaufe the angles at thofe points are 
right. Whkhwas tohe done, 

CmlL 
Hence > If any two neareft angles of an equilate- 
ral and equiangular figure > and from that point in - 
fi^hich the lines meet that bifeft the angles be drawn 
right lines to the remaining angles of the figure ^ all 
th«^gles of the figure ih^i be bifeAed. 



F 4 
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8S rhifiunb Mi9li$f 

By the iame method (hall a circle be infcribcd in 
any ecjUilateral and equiaogular figure. 

P k o r. XIV. 




■ 

^hdHt a fmugpne given ABCDE equilateral and 
tfuiangular to de]crihe a circle FABCDE. 

Bifed any two angles of t*he peoragone with the 
right lines AF, Bt meeting in the point F,* the circle 
d«cribed from the centre F through A (hall be de- 
fcribed about the pentagone.' 
• r*ri).|. ForletFC,FD,FE be drawn. « Then the angles 
'* CD,E are bifeftedi«'5c therefore FA,FB JC,FD,FE 
areequall ; therefore the circle defcribed from the 
centre F pafTes through A,BiC, D, E all the angles 
of the pentagone. U'^icb was to be done, 

SchoL 

By the fame art is a circle defcribed about any fi- 
gure which is equilateral and equiaogular. 
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P 1 o p. XV. 

JndtprtUgivtK GABC- 
DEF nJnftrih «» WnM* 

lF mUiertl .tni tfnitmHlm 

^ ABCDBf. 

Draw tlw disnnetei ADt 
, firom the cemtc D tfcrou^ 

j^ the centre G defciibe a cir- 
cle anting the afdtpm 
in the poibu C and E. 
Draw tbf dianieters CFt 
EB,-iDdi(nn AB.BCiCD* 
D£,ET,FA.nfli7AjibV 

^BHT. 

TartteangleCGDa= 'of> tiriit4=DGE m-*^ 
• = AGF* T= AGB.'»ThCT*>reBGC= J^JA. 
f of 1 right = FGBjtherefbre the ' archu and ■ fub* d ■£' k 
■enfca A^ifiC, CD, DB. Erare c^ihII. Tbodbn • *» •■ 
the Hcxagoneti equilatetalibtitttnaquiai^ledal- 
foj/bccaufe all the angles of it fiand upon e^uall "l-t> 
arches. 

I. HettcetThefideof uHRSgoacinfcribedina 
dfcle is eqiull to the femtdiametci. 

t. Hetebjrane^uUatenltriangfeACEmajTCir 
cafily be dticiibed in a circle ^vea. 

TtmtittimttltxdgtnufMtrightSntpvtKCD. MJr.f^ 
a Make ao equilateral ttianglc CGD upon (fac**-'' 
line^TcnCD; from the centre G through C andD 
dcfcnbe a cinle. That circle fliill coMein the 
Hezagonetnadeuponthc^TeBliiieCD* 

Fasr. 
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In 4 ciule mien AEBCta infifiV^ MitktKcdg(»it 

• 11.4. : # A£Hlb«1itf^Bsiferar ptdbgQtie* AEFOlfiii • 
^ ^« tk»^Mk£i^)ft^ ^ aild^Wor an edulhtend nian^ ** 

g»5 * JWdiirt««hAB^is^of:^6ftlMh:pfeft 

AF is * or *. therefore the remaining pait BF "is lA 

of the periphery^ and tSlij^re the quiDdecagone > 
whofe tide is BF > is eauifatecal i but ic is equiangjii- 
ltr^<f Eiediaf<f ^rftlO^ad^e^ infift bQledOitl'iirchb 
of a circle j whcrt6f 'c^^otttfl'bftKl)i«ofc"'d|i-" 

- A circle is geo- r4,8,i^dK»by ^34» and 9,1. 
metrically di- J$i6yiij&c. by 15349 and 9^1. 
Tidl4 iaifer ^ y ; ioifa6) *c: bjr =t I 'A*»ody;t. 
pfths" ( i^i^oi^j&cdby i6,4>4ind9^i. 

Any other wa ^ uWi vkli ng thgctfcuitrfefctMce intb 
arif partsgivijtriray yerudkndWn ; vf\^e£»teiB the" 
conftru6tioi<£ftonKaiic' figdnsc'rW^ anforcedvo^ 
haverecourfe to mechanick artifices > concerning' 
nuMdi yoii may cotAilC the writers of praAical Geo- 
meery. THE 
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i%^^4ftaMgiiUQdeo£amagiiitude^ 
j». Me of a g:catcr , wh«n nie lefle 
tificarareth tMeitacer. 

1 1. Mulripfez is ajgroater magni- 

'tudeiarefpeAofakfi^r , when th€ 

lefleriiicariiiedi^li<B greater. % 

III. Ratio (or rate) is the mutuall habitude or- 

refpid'of trtTb n^tiitudes of cbe-fame kiod each to 

oCher,acconling to quantity. 

Jm every tdmthdt qiunitity which is referred t9a»^' 
9iher quantity is ealledtheatftecedeitt of the ratio , aui 
that to which the other is referrd is called the confeqwem 
efthe'^ratio. as itt^the roHoofSto ^ 6isthe mttecedent 
and^ theconfeqaent. 

Note; tBequOttityof any ratio is known kyidivi" 
dmg the atttecemt hy the confequent ; as the ratiotfi tr 
t^'^is exfreffed hy^hw the quantity of the ratio of A 

to Bis A Whe¥efe^ often for htwi^fakk ire demtt^ 

the quantities of rations thttsi A c7",or±= ot^iPC 

that isythe ratio of A to B is greater yeqMalltOrlefftihett 
ttemtio^f'CtoiD, ^wd thismte nntft'he'diliff^t^^b' 
ferved is the underflandingof the following Book'r 

Cememng^thedtverfefp^s of ratio*! » yetf^imjf* 
pieafe to confult interpreters. 

I Vm Proportion is afimilitudeofTatio*;. 

That frtfiohis hero termed pioportioD>fr «ff#r r/^ 
fyt4iiod pto^vufonMij^y or anakgyr y j^plrot^r' 

tion 



ihneoHMtmfy dm$tf$n§ mwe thm 4be rdth letmxt 
im§maffrit»des» ^ • 

V.Thofe numbers are faid to luive a ratio betwixt 
fheniywiiicli being mulciplyed may ezceetl one tbe 
other. 

E>i2.|A>4. 6» ^.iG^i4* VI. Magnitudes are 
F«3o.|C)IO.D»I$.|H>6o. faid to be in the fame 

ratio J the firft A to the 
fecond B> and the third C to the fourth D>when the 
c^uimultiplices E and F of the firft A , and the third 
C compared with theequinultipHces G 3 H of thei 
fecond B and the fourth Di according to anjr multi* 
plication Whatfoerer 9 either both together £> F are 
leiTe then OH both together t or equall taken to- 
gether) or exceed one the other together, if thofe be 
dRen £> G and B,Hi which anfwer one to the o- 
ther. 

The note here9f iV :: ; iff A.B :: C .D. That isydi A 
f r to B) fo if C to D. which ppnNes that A ^» B » aud 
C to Dare in thefdwte ratio. Wefometintes $hut exfrejfi 
it', A = C that is A.B :: CD. 

VII. Magnitudes that hire the fame ratio (A.B 
:: C*D. are culed proportional. 
£>3o.| A, 6. B, 4.lG> 28. V 1 1 L When o f e- 
Ft^'G|i2>Di9. H,6.3. ^uitnultiplices 9 E the 

multiplex of the firft 
magnitude A exceeds, the G the multiplex of die fe- 
cond B> but F the multiplex of the third C exceeds 
HOC H the multiplex of the fourth Dy then the firfl A 
to the fecondB has a greater ratio then the third C 
to the fourth O. 

I/A cr"C> itir not neceffary from this iefimtioio 
5 fS^ 
fhaoElboulddimiiyesixcted G> when F is kjfe them H; 
hnt it if granted that this nuty be, 

I X. Froportionaliry coofift in three tenncs at 
Itail. whereof the fecond faff lyes theflace oftjpo. 

X« Wheo J magoicudes A J« C arc proportioftd, 

tkt 
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the firft A (hall have i dnplictre ratio to the ^ C of 
that it hath tothefecondB:1iutwhca fourniaj^oi- 
tudcs A, Bj C, D are proportionaly the firft A fiiall 
have a tiiplkate ratio to the fourth D of what it haii 
to the fecoad B; and fo alwayes id order one more » 
as the proportion (hall be extended. 
DufUeatt ratio it tbut ixfreffed A = A ttrice, iba$ 

c 5 

ity thetdtio tfA to C it doMtof the ratio of A io B. 
Trifle rado it thta txfrfflkd ; A = A thrice. Thai it» 

D i 
tbt rMti6 of A to D it tr/fie of the ratio of A to B. 
irdemtteteominuedfrofortiofMlss at A, BtdDi 

X L Magatttidei of a like ratio, are antecedents 
to antecedents* and confequeots to coofeauentsi *^ 
if A' B : : CD. A and C;a»idB and D art tomoltgotis 
ar maptitnietof alike ratio^ 

X 1 1. Alternate proportion is the comparing of 
aotecedent'to antecedent, andconlequent to confe- 
fUCBf ^ •^ #/ A. B :: CD' therefore altetnat^^ hy 
ftrttmtatiotty A.C iiU.D.hytbe i6,ofy 

Jnthit dtfitUtum^ amdtht 5 foUeming « mmetaren^ 
vat to the fixe wayet of arguing tthich areofjtett Mjod 
hy J^Mhematiciam : the force of iphith inferences da* 
fends ott thefrofofitions of this iookavbich are t t a m e d itt 
their et^catiotit. 

XI I !• luverfe ratio is when the confequent is 
taken as the an,tecedent>and fo compared to the an- 
tecedent as the confequcnt ; as A.6 :: CD. therefore 
ietterali)ii B> A::D,C. hycor»4. s^ 

X I V. Compounded ratio h when the antecedent 
aadconfcquent taken borh as one are compared to 
tfaeconfequeotitfelf. »^iA.B::C. D. therefore hy 
emttpofition A H- B. B :: C -»- D.D ^18.5. 

X V. DiTided ratio is when the excefle wkcicift 
fheantecedent^coicecdeth thtconfequent , is con* 
pared to the confeqnene. ^AJ^:: C*D»thereforehy 
divifiott A - B J :: C • D.]>. b^ IM* 



9f ^*^ ff^b S^dief 

XVI. Goorerfe cado i$ wfaen the aitfecedeot it 
compared to the ezcefle wherein the antecedent ez- 
xecrfs theconfe^enc. UCr A.B :: C.p. ^erefve by 
xanvirfe fdHo. A. A -B :: C C- D. ^ rtr tofdL 

XVII. PropordoU of tfOuHtf i$ mbae there 
are tsken more ma^fudct then two in oae oiderj 
nod alfo as many magnitudes in another brder»com-* 
paring two to two bqng in the fame catjoMt comctfa 
topauethatnsintfaefiiftoQJerofmagniciKkf » the 
firll is to the lafi > fo in the fecond order of magni- 
tudes is the.fiFCl to the las^Of otfaervifb it is acomt 
parifon cf the cjtMBitstpgcther> the nmB«4giii- 
tudes being taken away. 

X V 1 1 1. Ordinate propordoaality is* m\m»j as 
Ae antecedent is to the confcquenc, (b is the a ntw ii 
4tm to the con&qutnt , andiis the'con£isi}ural i^t!^ 
any otherjfo is the confediitnt to any odm -4^ A.B 
1: 9.E.4/0B C :: £.F. >jM^4e frirttfllb AXvis D. 

XIX. Inordinate pkopoidon Is .» whei^ thiqp 
snaenitudes beiiigpuC) and^chets allb^whichaite- 
q\fSk to thefe in muttkude j as in the fisft magni- 
tudes tijp antecedent u t^ ^e confcquent 9 fo in the 
flifiona magnitudes U the antecedent to the conip^ 
jWiMt aodasia the fiiAflngnitud^ fhe c6tiftcpien( 
15 to any otherj fointbe lecond iiiil|niti:k4n anp 
dtber thing to the antecedent, ^s ^.3::¥*Q.-klfo 
B-C :: E. Ti kjbail he ttut in inordinati frofouMi 

XX. Any number ofmafjnitudies being ppt 9 th{{ 
ptqpoftion of the firft to the lad is compounded 
eiif of the proportions o^ the firft to «he ^ondjth^ 
lecond to-thetttird) and the third to the fourthjand 
fp fenvards till the proportion arifc. - 

let there be any number of magntciidei ktbfJ[ii 
B. by diis drfaieioa A_ A B_^C 



A![|2ai^)]|ifei«<]VJ^liiuf|icei:^o.i(lie jwie ^^^' 
X| aie alfo e^uimukipUcet bctwut tnenifi!l||^ 

P K D P. L 

.C_£JtX j^ 

Xfihntht t Mm^ If «N^pwbiibi hov m»)tyf»tfrr > 
ByCD nphim t tiflifiti A iihc nietbtr vf mmn- 
ttirfttih ntibtr- nhwimMlnfex nemaggfKde 
l-«r't*»MEv/»«Klri^'ccf.i(H all the ttu ff Jl/i i a 

LA^lhG.'CWrHB4bapain<of the <]ipDni]r |fVB, 
EquaU to E, and 3iro let OI> IK, KD. the pai(t of 
'^BaMKj^I'IXtianiMtrto F. Tht numbfroC 
li!«K.'putH|iull^«atM(e;Mowwhe»ju A^4-CI 

tesE-t- f . ItMetidaKtJwt AB -rf-jCDiofi fo 



JTT 



tJicmiC ,S'tb'lbirMfmti>'' 

H h lodtfaml, F j t^AiH fit 

fl cmpokwiti wiih lilt 0h(AG) 

t^uimHllifiex It thffeftmdC) asihe 

rdcomfaMudedwitb tkt/ixth (DU) 

ntbefimrtbY. 

The outnbet of parts in AB equal! 



thiriu 

it ntb 

The 

1 i E> ^" of parti tn D £ > whnecf each 

'' F part is equal! to F. Likewiic tfw 

nberofparti iBBGisputequall to the ouaibec 

>ytaiii EH. Theiefbrc the ntunber of parts in 

H-SC is cQuall to the mudier of para ia DE-t- 

EH. 



IeachtoCh^I equall 
ben of parti rn D E > v 



atheuum- 



' TAf fifth B0$k, gf 
EH-aThatit.thcwhoIcHoe AGU as etjuimidcipleT 
ofC,»tlKwlwlcliiieDHisof,F. tvhitb wmiUh 



T* ^^fntni B, rouf (it tj^iri C 0/ 

litJkuTtb O , <w^ /ifft it ttkm 
£1 , FM rqumHliitliets efiht fiffi 
tad Mri ) ibm milt rwfr •/ tbt 
mdgmmitsuktu be diikt tftimMt- 
tifltsefhth, liemeBliMthtfi' 
mU B, tbtuber TM » tfo /f»ni 
S. ' 

LetBCiGH,HIibe para of 
the nuldplex EI be cquatltoA. 
alTo let FK,KL, LM tke putt o£ 
(be mulTiplex 7M be equ^ to Fs 
■ t be aumber of thele u eqiuU CO 
the number of (bofc. Moreover 
,^ ^_ A(tb4tisjEGoreHorHIis 
CAfi CWD put u equimultiplcx ofB,asC. 
M FK.&c.of D. ( Toeicfsre EG -f- GH U etjuiniNt. 
tipln of tbe fecond B^ at FK -t- KL is of the fourth 
Z>t By die lane way of areument is E I (EH-h HI) 
at inultifjexoiFB>>i FM ^L-t-LNJ is at>. HUck 



EUCLID E'S iUmntS, 




:pcrBM 

"II 



R^illitbcbythej 
fo he Dem. 



Prop. IV. 



If the firfi A have the fame ratio 
to the feconi B , as the third C to 
the fourth Di then alfo E and F the 
equimultiflices of the fir ft A and the 
third Cfhall have the fame ratio to 
G and H the equimuitiplices of the 
fecond B and the fourth Dy according 
to any multiplication > iffe taken as 
they anfwer each to other f E, G :* 
F.H.> . 

Take I and K. the equimuiti- 
plices of £ and F ; and alfo L and 
Mthe equimuitiplices ofG&H. 
4 Then is I as multiplex of A , as 
K of C 9 « and alfo L is as multi- 
plex of By as M ofD. Therefore 
whereas it is A. B ^ :: C. D s ac- 
cording tothe fixt definition ^ if I 
beC",=r,'^ L^thcn confequently 
after the fame manner is K cr*'% 
i=> Ti M. Therefore when I and 
K are taken as mulriplices of £ 
and F,as L and M c^GA H>theia 
definition £.0 :: F. H. Whichftfdi 



•J.J. 



bfyf^ 



CorolL 

From hence is wont to he demonftrated the froofe of 
fttverfe ratio, 

Jor becaufe A. B :: C. Djtherefore if E C",= » 

"3 Gjthenis c likewife F L. " "^ H.thereforcitis c t,ibf.u 

Jvidenc that if G :r~,;=:, T E,then is H C", => 

"3 Fi ^therefore B.A::D.C. Which was to he d6,dtf.^^ 

dcm» • 



6 



tROP. 



!>« 



Tin fifth Bnk^cf 
P K o p. V. 



cT-^ 



1 1 Ifa maguituJe AB 

J, , E £ tf 4;< multiplex <./ 
C "^ P « magtiitkie CD, «f 

aftrttthmfromthi enrhEafa part taken from the 
Bthtt CFj t/« «fii«» o/tAf B«e EB/lw/i Ar aj multipUx 
of tic rt^dKt of the othcrfD ai thevhoh AB iJo//A( 
whale CD. 

Take any other GAi which {hall be as mulriplex 
toFD thcrefidue, as AB is of thewholeCD.ora* 
the pare taken aivay AE tsofthepait takeaaway C~ ' 
T.«Tbcrefotethe wtoleGA-t AE is as multiplex 
ofthewholeCI -(-FD,ai the one AE of the one 
C F, thai is as A D of C D. therefore G E t — ABi 
andcfo A E that was common being takeiiawayi 
there lemains GA= EB. 

P « P. VI. 



JftivomignitudesAS , CD be eqMi. 
multiptict! of ivt mdfftitudts E • Fj and 
fame magnttuies AC iindQiieqmmHt', 
''plketoflhefam - - ' - 



TfB 



tfime E, F, hetakenamdy{ 
■ then the reltduesQVi, HH trt titbtr e^ 
qudUtothtfe otagaitudts £ , Yi or el ft 
tqiiimultiplkes of them. 
I I Forbtcaufeihe number of parts in 

I J AB, whcreofeachiscquall toF.jisput 
1 1 eqnall to the number ofparts in CD, 
I I whereof each is eijuall to F. aad alfo 
' * tbenumbei ofparts in AG ej^uall to 
A E F C the number of parts in C H ; )f ftom 
one you take AG,and from the other CH^* then re^ 
tnains the number ofparts in the remainder GB e- 
quall to the number ofparts in HO. therefore if €B 
be once E. then is HD once C.if GB be many tanei 
B»ihea IS JHD ia oi C. which was ta be Dm. 

Prop. 



EUCLID E'S lltmmi, 
P « o p. Vlli 



^1 




Squall mdffiU 

tudes 'A and i 

^have to the faptt 

magnitude C the 



jfame frofortioH or ratio. Jindone and the fame magnir 
fude C hath the fame ratio to equall magnitudes Jiahd 

Take D and E equimultipUces oftheequall ma*' v 

Snitudds A and B , and F any-wife multiplex of C ; . ^ ^^; 
len is D«= E. Wherefore if D cr» =>*3 F , b tf <^|j( 
then aifQ E will be Cry=r2 F. i therefore A. C :: ^ '•'•^ ^ 
S.C.& « by invcrfion C. A : : <? C.B. w.w. to be Dm. 

SchoL 
If in (lead of the multiplex F>two equimultiplic'e'^ 
be taken>ic (ball be the fame wiay proved that equall 
tnagnitudes have the fame ratio to other magni^ 
tulks that are equall between themfelres. 



FIB 

H 



Prop. VIII; 

' • J. 

of unequall magnitudes AB , ACi tb^ 
greater A B hath a greater ratio to the 
fame third line J>ithen the leffer AC | ani 
the fame third line D hath a greater rath 
to the leffer AQythen to the greater AB. 

Take EF, E(j equimultiplices of thjb 
faid AB, AC > fo that EH being multi- 
A 3) plex of D be greater then EG, but leffer 
then EF. (which will eafily happen, if 
both EG andGF be taken greater thei^ 
D.) It is manifeft from 8 def $. that 
AB cr AC, and D "O D Which wail 

D 'o AB AC* 

to be Vent. 



^th.. 



G i 



rnor. 



f9 



The fifth Sool^ of 



«8.f. 



bilf. 









Prop. IX. 

Magnitudes which to one and the fame vnagnU 
tude have the fame ratio 9 are equalltheone to 
the other. *^nd if a magnitude haze the 
fame ratio to other magnitudes , thofe magnitU'- 
des are equaU me to the, other. 

I. Hyf. If A. C :: B,C;I fay that A=B. 
ABC For let A be greater or lefle then C. « then 
is A CT" or *^ B whiih is contrary to the 

c £• 

Byfotheps. 
%. hyp. If C.B :; CA. I fay that A = B.Forict 
A be CT* B)* then C cr* C. which «r againfii the Hy 

B A 

fotbefl. 

r & o P. X. 

of mapntudes having ratio to the fame 

magnitude , thai which has the greater ra^ 

tioy is the greater magnitude: and thatmagnl' 

} tude to which the fame carryes a greater ra^ 

I tio^H the lejfer magnitude. 

BC I. Hyf. If AC"B^ Ifay thatAcT^B. 



C G 



For if it be faid that A = B, * then A. C :: B. C. 
which ts contrary to the Hyf. If A '^ B , ^ then is 
A'^'B which is alfoagainft the Hyp. , 

G C. 

^.Hyp. IfCc-C I fay that B TD A.for if you 

fay B = A, it's againft the Hypothefis'i for it will 
cfoUow that C.B \\ C.A. If you fay B CT A,<< then 
is Cc"C^ which is alfo againft the Hyp. 

A *' 



Ik. 



Ft^P. 
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P B o p. XL 

Q H 1 

A — C E 

B-^ D F- 



K L —. M . — -.- 

Trofortions which are one and the fame to any 

*third,are alfo the fame tme to another. 

Let A. K :: E. F , a;id C. D :. E. F. I fay that A. 

B : : C. p. Take G, H, I, the cquimultiplices of A, 

C9 £ ; and Kj L> M the equimultiplices of B> Di F. 

Now tf becaufeA.B:: E.FiifGcr",^:,- 3K,*then i*r/. 

after the fame manner I CT'^^^^j^^ M, And likewifc 

# j^caufe fir F ;: C. D.if I cr*,=,"^ M , b then is h 6 rf/f. 

H likewifc cr,=, ^3 L. c Wherefore A.B ;: CD, «<'^.f- 

Which was to be Vem. 

SchoL 
Proportions that are one and the fame to the 

fame proportions , are the fame betwixt them- 

ie\scs. 

Prop. XIL 

G' ■ - ' H- M l ■ ' ■ ■ I ' ■ «- r I. 

A' •■ - f C- -** E ■■ 

B D • F 

K- -*— .- L •— M ■**■« 



Jfany number of magnitudes A^BjC^Dj E and F he 
froportionall y as one of the Antecedents A is to one%f 
the confequents Btfo are att the antecedents A, C> £ ta 
all the confequents B, D> F. 

Take the equirruldplices of the antecedents G* 
H J, and of the confequents KyL.M. Becaufe that as 
multiplex as one G is of one A >^ To multiplices are ■"•!•, 
all GjH^Lof all A^CE^^ likewife as multiplex as 
oneKis of one B, {o multiplices are all KjLM>of all 
Ba D> F. moreover becaufe A. B * :: CD ^ .-: E. Ft ^ c-^ 
ifGbeC^,=,or^aK,then will H likewife be * 
, :=:, "TD L> and I CT, = j ^ M. and fo if G 
,'n:,*^K.ia like manner will C -f-H-h I be CT, 
, --3 K -f. L-4- M. c wherefore A. B :: A -H C ^^ '^^t- 
E. B H* D 4- F. which tvas to he Vem, 



|p3| Xhf fifih Book of 

COYOU, 

From hence , if like proportionals be added to 
like proportionals > the wholes fhall be proportion 

nail. 

•■ 
I ■ ■ • 

p R OP. xni. 



-H 1 



A _'- C E • 

B D -. F 

K L M 

tfthefiffl A have thefitme ratio to thefecond B,tfyit 
the third Chath to the fourth D 9 and if the third C 
hare a greater proportion to the fourth D > then tbefift ^ 
E to the fixt Fi then alfofhaSthefirft A have a greater, 
proportion to the fecond B^then the fift E to the fixt 
If.' 

' Take G> H, I equimultiplices of A , C , E, and 

K9 Lp Mj equimultiplices oiB, D> F. Now becaufe 

ktitf.i. thatA. B;:C.D,ifHcr"L^«thenisGcr'K.but 

^M//. becaufe CCT^E, *it may be that H CTLi and 

' 5 F 

^-Xd^i. yetlnot CT" M-c Therefore A CT E^ Wlnch was t^ 

B f' 



h€j)em. 



SchoL 



5iatifC-:3EjthenalfoisA":3 E. Alfo,i< 

_ 5 F 5 5" 

A cr C C" E ' then is A c" E ' And if 

» D F ' B F 

A'^C^EthenisAT E 



'»t*?. 



E UC L I D E S . Elements, fej 

P K O.P. XIV. 

I Jfthe firft A have the fame ratio to the 

J fecondBythat the third C hath to the fourth 

D ; and if the firft A he greater then the 

• third C I thenjhall the fecond B he greater 

J then the fourth D, But if the fir^ A he c* 

I • quali to the third C > r^f» the fecond B ^^/Z 

^f equall to the fourth D . hut if A be le/fer, 

then is B alfo leffer. 

Let A ir^ C. 4 then Ac-C *fcut f J^ 

B B -"^ • 

V B C D A = C .'rhereforeC CT" C « therefore c u.f. 



f d' D B 

J CT" P- By the jike wajTof argument , if A "^ C, 
I ;hen is B *T3 D. But if A be put equall to C > then ^ »». ^ 
:.B :: e A.B/ :; C. D, g therefore B=D. which JM* 
t^^y ^0 ^e B>em. g 1 1 .^.#9. 

By an zrgnmcnt a fortiori, if A^ Ciahd A CTT 

i D 

^ then is B CT" D, Likewife if A =1 B,then is C 
r: D.and if A CT', or "^ B , then alfo is C Lr"oi: 

P K o p. XV. 

Parts C <t«i F are in the fame ratioy tt^ith 
C their like multtplices A B andT> E,i/ tahm . 
. correjpondcmly, (A B. D E :: G.F.) 

Let A G J G B parts of the multiplex 
H^ A B be equall to C 5 and let D H , H E 
parts of the multiplex D E be equall to F. 
* The number of thefe parts is equall to a hh • 
the number of thofe. Therefore whereas ^ ' ^' 
UAG. C::DH.F, andGB. C :: HE. c uf 
lC DFf , therefore is c AG H- GB (AB.) 
H -*- H E (D B) ;: C. F. whif:h ms to be Dem. 

G4 Prop. 




?«1 












Prop. XVI. 




If four magnitudes A> Bj C, D he proportiom 
nlfo (hall he alternately propenicnali (A.- C >: I 

Ta^e £ and F equimuiti{^lices of A and B 
?lfo G and H equimultiplices of C and D.Th 
E. Ftf::A.B^::C. Da:: G.H. Wherefore il 
= , "^^ G , <^ ibcn likewife is F cr~j := j 
«' Therefore A. C :: B. D. which was to he D 

SchdL 

Alternate ratio has place onely then wl 
quantities are of the fame kind. For heterog 
quantities are not compared together. 



N 



O 



-rx 



M 



^hb 



c- 



E 
Fi 



IB A D 



<. 



Prop. XVII. 

J f magnitudes compounded 

fortionall (AB. CB::D1 

they (ball he proportionall ai 

divided. (AC.CB::DP 

TakeGH, HL,IK,1 

order the ecjuimultiplites c 

J,C B,DF,FE 5 and alf 

M 0,the equimultiplices • 

FE. The whole G L 

multiplex of the whole A 

\ one G H of one ACybt} 

I I K of D F, c or as the wh 

K-rof the whole DE. AH 

• (HL -H- LN; is as W 

plex of C B , as K O (1 

MO; i$ofFE.Thereforc, 

as by Hyp. AB.BC:: D 

ifGLbec^-",=."^H^ 

Iikewifc-« will llj C~, 
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K O. Take from tbcfcH L, K M that are equally . 
and if the remainder GH be zr'i=^^^ L N,/theii ,^ ^- 
will I K c-> => "^ M O. ^whence A C- C B :: f fW 
pp. P E. which was to hi Dem, l^^.f* 

Prop. XVIII. 

F If magnitude f divided heproportienall 
f AB.BC :: DE. EF.) thejame dlfo being 
G compounded fhall he propmionall (AC.CB 
^ ::DF. FH.; 
. E For if it can be, let AB. CB :• DP. 
B • FG ^^FE. -» Then by divifion will a 17. f. 

AB. BC :: DG. GF. « that is, DG. GF J^'- ^ 
::DE, EF. and being DGcr-DE,ef4.f. 
c therefore h GF r~ EF.<< which is uih- ^9«* 
furd. The like abfurdity will follow if it 
be faid AB. CB :: DE. GF CT" FE. 



il 



Iff. 

4j« 



A D 



C 



F 
-I- 



Prop. XIX. 

Jf the whole ABhe . 

'B to the whole DE as the 

£ part taken away AC 

is to the part taken a^ 

way DF 4 then fhall the . 
ftpdue€Bh€ to the refidueVE as the whole A^ ist9 
^he whole DE. 

Becaufe « AB. DE :: AC. DF, h therefore by per- 
mutation AB. AC :: DE. DF. c and thence by di- jK'f. 
vifioQ AC. CB ::DF. FE-* wherefore again by«"T'f\ 
permutation AC. DF :: CB.FE. d that is> AB. DE y!^ "' 
:: CB, FE. w. W, to he Dew. 

Corcll. 
Hence , If like proportionals be fubftrafted frotn 
like proportionals, the refidues fhall be proportion / 

nail. * 

2. Hence is converfe ratio demonflrated. 
Let AB.CB :: DE.FE. I fay that AB. AC :: DE, 
DF.For by * permutation AB.DE :: CB.FE>^ there- »i<.f. 
fore AB. DE :: AC.DF. whence again by pcrmuta- ^ '^' ^' 
tion AB. AC ;: DE. DF. iv. w, to be Vem. 

PK#F. 



lee rbe fifth B«t •/ 

? a o ». XX. 

Jfth<ftbtthrtem»gmtltitshS,Ci 
ai-JeihersD.EjfrtjinB to ih<fi in 
rumher, p/hfebteingtak olwoty tma 
I i» taib order trt iu tbejamr ratio, (A.B 
■ :: O.E;«^/B,C::E.F,)4MJ(/#/e- 
l < qKitUly ihefiifl A h gniuer then Ae 
\ \ third CiihmjhahhtfeutlhD hi grealtr 
\lhtnthtlixtbY. Bktiftbf6'flA.b<tf 
A ^Jr. ' Iqn^B to tbt third C, thmhtfimbD 
A BC D E fisfitothtfiKihVitp-ifAbtUfft^ 
C.ftDiiUffiihfnU. 
. Iff. i.Hyf.Let AC~C. Becaufe - E F :; B.C.by * m- 

tC'tl't ''wfionihall be F.E ;:C.B. ' But C__A ■'therefore 

F.—AorD'thereforeDc-F.H'.B'. ioieDMn. , 

«!«». E B E, 

1. Hy^. Bythefame way ofargumeur, if A*^C. 
, it will appear thai D~^R ' 

« Vi. j,«rf J.»Jf . HA— C. Bccaule F. E .-: C.B ::/A.B :: 
»■*■ D.E.S therefore is D=F. W.W. to b(Dcm. 

P X o p. XXI, 

Ifthtrt htlhfie ma^nitinitt A.B^jC , 

anioibtri^fiD, "E, ^ tquaS t» tbtm 

innurttbcr > wbicbtakai twe anilwo 

art in ibtfirnerdtia ; aai their frofar- 

titn inotJiiMtt (A. B:: E. F. ii"d 

B C:: D.E.) &-^<'ft^K>dii3,ibefiTfi 

A fcr^Mier (^ li^e third Citbto is the 

faiirtb Dffeattrlhtn thi fixlh f : fritf 

- - ^ibefiTli bi tquaUio the third , then it 

A BC D^t,hefr„ribei24Utotht!ixthiifUp,p, 

Uthtothtrliktuift. 

i.fiyp. If A cr C i then becanfe - U. E :: B. C, 
therefore ioverfely E.D :: C B- but C * -^ A cthete- 



tl,,. 



Kftj?'*' fc« 5-^^ '•"« "Erf therefore D cr F, ' 
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t-Vyp. By the like arguoicnt) if A ^ Cdicn u 

jJjtf.If.A=G;ihenb«auftE.D::«C.B:.' 
• A.B::/EF,g[li«efotcisD = F.>r.»'.»*«DO''. i%f', 

f R o p. XXIL 



itrofmagnltititi AiB, 
Ci4s^ <M;trrf e^Hdl/ M 

j I j nhithttktntiwinima 

- - - - «■ o '" J* i** A"" W* 



1 



A B C N D E 



H K M 



' (A.B.-.-D.E.-KiB.e. 
■.■.E.V.)thtyJh4llbei» 
tht jam rmtit at ft hjft- 
9»art(y,CA.C::D.T.) 
Take G. H cqutmui- 
ttplicMof A, D;&I, 
KofB,^ai»laUbL, 
M of E. F. 

Becaufc^ A.B :: D. , |^r. 
E.^theiefbte G. I:; t4f- 
H.K. and in like man- 
iierI.L::K.M. thcre- 
fo«,ifGc-,=.T,L, 
etlienuHc-,=,"a ^ 

M.rftlierefbreA.C;:D.7. By tbefamewayofde- d«j/f. 

sionAration if further C . N :■' F. Oi tbca by equali* . 

«y A.N;:D.O. W,W.loitDm. 



^^ 



*.i«f. 



*/:i 



rbt fifth SwtV 
Prop, XXIII. 

Ifihtrrhe thrte mtp^ttti^ 
&,B,C,dndi»htTtp,\i, F,e. 
quail 10 ihem in number, which 
tAf^n two dnd tivfj arc in tkt 
fimcraiia, aadthtirfrsperti*. 
tialityintrdirmttfAB:: E.F, 

IB ihr Jamt ratio alio by tan4- 
iiiy. 

Take G,H, I equimultipli- 
cejof A,B.D ; and alfofc.L, 
M equimultiplices of C,E>F. 
TJ)eoG.H::.A.iB::*E.F 
■:: L.M.Moieov«becaure*B. 
C::D.E,thenceis'H.K::r. 
L;thcreforeG, H,K,aD<lI, 
L,M areaccordingto ti. J. 
Wherefoie if Q Becr-,= , 
I ^ K. thea is lifeewife I c", 

lfe<^^entIyA.C:: D.F. W.W. 



=,nM.andfo' 
to belStm. 

tfihttt be mart ma^niiudct then thretythisway ofit- 

■maiiflMiiui haldi gooditi ihtm alfi, 

Corot. 

M-«<Jij. From fienEe*it fellow's that ratio's compouaded 

* '" Ofthe fame ratio's, are among them felvct the fame,- 

asfltfo that the fame parts oftnefanjerario's , area- 

fnoog t^iemfelTes the fame. 



■P « O P. 



B 
.,1 — 



XXIV. 

. Ifthtfrfi TuagtitudeAi 
havlbtfamf riiihi-jtbtfe- 
ttnd C^wbich the third D E 
hathto iht fourth ViO-ifthe 
fifth BG havf tbefamt rati, 
ta the fictni Ctvhich ihefxth E H hath loihe fourth Fi 
thMlball thtpfi compounded ipith the fifth (AG) havt 
the fame ratio to thf ftcend C > mhicb the third earn- 
fomti<i«ith thtfhth (-D H) haih to ihe fourth F. 
Forbecaufe«AB.C::D£. F.and bjAetljp. 
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and in?er(ioQ C. BG::^. EH,* therefore by ^c 
quality AB. BG :: DE. EH. whence by compound' 
ing, AG.BG :: DH, EH. Alio c BG. C :: EH, F. 
Therefpfje again byiecjuality A G. C :: D H. f, 
W.W.t9 lie Vem. 

Prop. XXV. 

Jffouf magnitudes be proportionaS (AB. 
CD :: E.F) thegreateft AB and theleafi 
JJball be greater then the reft C D^and E. 
Make AG = E , and CH = F. Be- 
caufe .AB. CD :: - E. F :: * AG. CH, 
« thence is AB.CD ;: GB.HD.''but AB , j-. 
crCD.e therefore GBcTHD. But AG k 7>l 
"4- F = E-4- C H,therefore AG -4- F-+ § 2p ^' 
GB c- E -+ CH -4- HD , that is , AB tfiMiif 
JiC^it^Tcr-E^CD. ww.tobeVem. 
• The fe proportions which follow are not 

£uclid's ihnt taken 0ut of other Authors, and here fub- 
jqynedbecdufe of their frequent ufe. 

Prop. XXVI. 

A' .g. !, If the firfl have a 

T% • Y^ greater proportion to the 

^ fecond 5 then the third to 

E ' the fourth y then contrary" 

tp'f^} by converfion^ the fe- 
cond Jhall have a lejje proportion to the firfl , then the 
fourth to thi third. 

Let A. C I fay that B^^D For conceire 

B D. A '^C. 

C E « therefore A. E b whence ActE. e there- ■ '3 t 

*• -^ ^ u- — OIO. f. 

]> B3 B 6* c 8 5. 

fere B B '^ or D W.W. to be Dem. * "»•. 4. ^ 

p K o p: XXVII. 

A— —- — -C' 1/ /^e ^/^ i[>4T;f rf ^yw/ff ^ro- 

B— —- » D—-— portion to the fecond , /^e» the 
B-.^.*..^.. "■ third to the fourth'ythenalternatly 

the fir ft (hall have a greater pro* 



t^nkn H thttJnrd^thw iht/icond to thefoHYth. 



Ut 



no Tbi fifth Book^9f 

let AC then I fa^ A B For conceire 
5 p. C^^D. 

a tm, f. H C « therefore A CT" fe > fr and therefore A R 

Prop. XXVIII. 



5g 




Jftbtfirfi bdye d greater frofortion to the fecond 
iben the third to the fourth^ then the firfi com founded 
mththe fecondjhall have a greater proportion to the 
feeondi then the third com founded with the fourth to the 
fourth. 

lict Aft DE I fay that AC^—DE Foi; con- 

BC EF. BC EF, _ * 

■ leif. ceive GB. DE « therefore is AB CT" GB. adde BC 

*tr BC— EF. 

i i8.f. to each part , then ^ will AC CT" GC. c therefore 
AC^--,GC d that is DF w* m to he Vem. 

B C BC: K. 

t> B o P. XXIX. 




Jfthe firfi compounded mth the fecond have a greater 

proportion tothefecond,then the third compounded with 

the fourth hath to the fourth i thenhy divifion the firfi 

fball have a greater proportion to the fecond i thenth^ 

^ third to the fourth, 

LetACj_.DF then I fj>yAB^_DE For con* 

BC EF. BC e"f. 

a io.f , ceive GC_D E 4 therefore ACCTGC, Take aW^ 

BC EF. 
* £"• EG , that is comnioa; then b remain^ ABc^GB. 
S %% € Therefore AB— :.GB << Pf gE W.W. to if Dem. 

EC BC """bF. PBOP." 
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Prop. XXX. j^,^^ firfi com^ 



^ _ founded with thefe^ 



^' I ^p cond have a greater 

B proportion toth$ fe^ 

ionii then the third compounded with the fourth hath t9 
ihejfourthythen by converfe ratio fiutlthefirft compounded . 
pfith the ftcond have a lejfer ratio to the firft > then tht 
third compounded with the fourth fhall have to the third. 
Let AC-_DF Then I fay that AC^-^DF For 

B C E F. A B DE. a Ifp. 

becaufe that AC*, ,^F 6 therefore by divifiott ^^^' 

ic "^ EF. d»afl 

AB DE by coaverfion c therefore 5lE^.-*U ^^^ 
BC EF. AB^Dfe. 

''therefore by compofition AC^DF w.W^toht 
Pew. AB D E. 

r R • P. X X X L 

A " D If there he three md' 

B— — — E — gnitudeshyb^C,^ $' 

C- F ■:■ theits alfo D,E jF equall 

G' ' i 1 them in number ;&if 

H . ' there he a greater pro- 

portion of the firft of the former to thefecond, then there 
is of the firft of the laft to their fecond /AD . \ and 

and there, be alfo d greater proportion of the fecond •/ 
the firft magnitudes to the third > then there is ofthefc 
cqnd of the laft magnitudes to their third /^B f\ 

Then by equality alfo fhall the ratio of the firft of 
the former magnitudes to the third he greuer then 
the ratio of the firft Bftlte Utter magnitudes to the third 

(-^~) 



C F-^ G_E 
Conceive c f.^ therefore is B CT'^G y & h there- » "> If- 
fore A CT" A Again coDceive H__D g therefore c n%. 

G B. G f, ^i*^^' 

H-^ A therefore much more H_ A ' wherefore A f 4,! j. 
G Bj "g '^G* 

Er~H,« 5cconf«quently A, — ^foc D 

. L*" C F. "5 ¥wO^. 



f%^ The fifth Mo9k of 

p R • p. xxxir. 



L*^ 




tfthtrt he three magnU 
tudesAyBiC andotbeti 



_ '~^ -^ B,Ei F, equal! to them im 

*" number i und there he a 

greater proportion of the 
firft of the former magm* 
^ H" " tudes to the fecund , then 

tfere U ofthefecoHd of the latter to the third /'A^.-.E V 

gmialfotherathofthefecOHdofthe former to the third 
ie greater then the ratio of the firft of the Utter to tbt 
ficond ^^ ^ ) then hy equality atfo Jhall the fro» 

portiM of the firfi of the former to the third ^ he greater. ; 
then thdt of the firfi of the latter to the third 

^ C E V 

The demooQration of this propofition is alto* 
gether like that of the precedent. 

Pro p. XXXI It 

E If the proportion of the ivhole h'^ 

A 1-— B to the whole CD he greater then the 

C— — 1 — D proportion of the part taken away 
F K"^ to the part taken away C F j 

then fhall alfo the ratio of the re- 
mainder E B to the remainder ¥D he greater then that 
of the whole hBto the ivhole C D. 
^jiyj. BecaufethatAB* J--AE * therefore by perihu- 

^l^^ cd "efj 

ci:§. tation AB CD c therefore by converfe ratio 

AE CF» 

AB--jCp and by pennutation again AB^^EB 
EB ID, CD fK 

ir. W* to he Demi 



Hi fifth S99k^of,icc. ' ' ill 

P R o t». XXXIV. 

A ■■■ ' • ' ^D— = — : If thm oe any 

B' ' i ■ E — number of magni^ 

C- ■ F ■ ■ iHdeSytinaothffsal^ - 

G-T H fo equaS t$ theth a 

mnAer 5 tmdthefrofwiimof ihefirfi of the former t^ 
the fir fi of the latter he greater then that ofthefecond to 
itbefecond , and that mater then the frofortion iifthe 
third to the third ^ and jo forward* all the former magm^ 
tttdis together flfoil have a greater ratio to aU the lotted 
together > then aUthe former > leaving out the fir fi^ /hoi 
have to oB the latter Jeaving out theprffl i hutleffeihttk 
that of the firfi of the former to thefirfi of the Utter S 
and laftly greater then that of the laft of the firmer h 
ihe laft of the latter, 

Yoa may pleafe to confulc Interpreters for ttie 
demonftratioD hereof, wc having for brevities faKe 
omitted it ^ and becaufe 'cis of no ufc in thefc EU^^ 
meats. 

fbt Mnd of the fifth mh 



'" .. *: 
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THE SIXTH BOOK 

O J 
EUCLIDE'S ELEMEl?!' 



■i . * 





Ikcriebt-lined figures (ABC,E 

are hich whofe feverall angles 

quail one to the other > and 

their fides about the equallai 

proportional. 

The angle B= DCE, V»i AP. BC :: DC 

^Ifo the angle A = D^and B A. AC :r CD.DE 

Ij the angle ACB = E^ and BC. C A :: CB. E 

p II. Reciprocal figuri 

f gure are the terms ai 
(jl denf^ and confequents 

tio's (that is > AB. I 

EB.BC.) 




Ji> 



? 



■Ml 



^I 1 1. A righ 
ABisfaid tob 



according to i 
and extreme proportion y when as the whole J 
to the greater fegment ACfo is the greater feg 
ACtothclcircCB(AB,AG riAC.CiEV) 




the fixth Bteh^tft kc. 



I v.. The altitude of any fi. 
pin ABC, ii a perpeadicufaclioe 
AO drawn ftom the top A to the 
bafeBC. 



V. A ratio u faid to be cempoiuided of iwo ra- 
no's J when the ^ntities of the taiio's being mul- 
tiptytdifaeonc into the othei> do produce 'any n- 

i~^c — c -^Sc. *'*♦ 
P » o p. I, 

TrioHglei A B C i 
ACD , dnd f»4ieU- 
gjwBiBCAEj CDFAi 
which btvi tie ftme 
htight I aTttHfrtpertint 
one to the ethtr^ai ibeilr 
-BCD li=/"",BC,CD4re. 
«TakeasmaDy ai youpleafeiBGjGHjequaU a j.^ 
to B.C, and alfo Dl =: CD. aud join AG, AH.AI. 

illietrian^KJ^CB.ABG.AGHarecqualljandfcKfc ■ 
^^fothe triangle ACD — ADI. Therefore the' 
tnngleAgHtiai multiplexofcbe triangle A CB>. 
fUthebafcHCisof tfaebafeBC i and the triantle 
ACZat muliiptex of the triangle aCD > asdie 
Kife CI ii of CD. But if UC—,=^,~3 CI, 
rthcn U iikewife the ttiangle AHC C-,=,-aACIi jgy,"* 
andjthete(breBCCD::.tbe triangle ABC. ACD .^r^-J 
::»Pgr.CE:GF. !V. fV-ttheDtm: '*■ *■ ' 




Iltf 



Tbefixtb B0ok.9f 

Scholium. 




• I. I 



B u q xKE Mr 

Hence, rtiangUs ^^C , DEF,rf«</P^x. AGBCir 
DEFH^tf^o/tf ^^^5 BC, EF are equai,are in/Hcbfro^ 
f onion as their altitudeSf AI| DK <irf . 

a Take IL = CB,and KM = EF i and join LA, 
c I I' LG^MD, MH. then is it evident that the triang. 
ii4i.i.Mif ABC. DEF::^ ALL DKM::« AL DK ;; ^pgr^ 
■'•^- AGBC. DEFH. WM.tobeVem. 

Prop. IL 

A J f to one fide BC of d triangle 

ABC ^e (^r^it'it tf paraBel right line 
DE , *i&e /iifie Jhall cut f he fides of 
the triangle prof oriionally (AD. BD" 
:: AE. EC) ^nd if the fides of the 
triangle he proportionally cut (AP. 
[SbD:: A1&. EC) then a right lint 
DE joined at the ftBions D,E , fl^all 
'he parallel to the remaining fide of 
the triangle BC. Draw CD and BE. 

i.«y^. Becaufc the Triangle DEB a =DEC, 
» therefore (hall be the triangle ADE. DBE :: ADE . 
EGD. But the triang. ADE. DBE :: o AD. OB, and 
the triangle ADE. DEC : : AE. EC.^ therefore Aft 
DB :: AE. EC. 

2.fl>^.BccaufeAD.DB :.• AE.EC.rthat isthetri;* 
angle ADE. DBE i: ADE. ECDj/ therefore is the 
triangle DBE= ECDj and^ therefore DEjBC are 
parallels. W, w, toheVem. 

Scholium* 
If there be drawne myny parallelles to one fide 
of any triangle, then all the fegoients of the fides 

(haU 




• 17. '. 
c g.6. 



•f 9' f. 
i >9. • 



r~ 
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{hall be propoitiooall i as is cafily deduciblc firom 

the precedent. 

P R o r« III. 

Jfan dn^e BAC of h 
triangle B AC UhifeBed t 
and the right line AD, that 
hifeBs the angle > cut the 
hafe alfoy thenfhaU thefe* 
gments of the hafe have the 
fame ratio that the other 
(ides. of the triangle have% 
(BD. DC :: AB. AC.) ^nd if the fegments of the 
hafe have the fame ratio^that the other fides of the trian* 
gle have (BD. DC :: AB. AC) then a right line AD 
drawn from the tof A to thefeBion Dj fjall hifeB that 
angle BAC of the triangle. 

Produce 6 A ^ and make AE =^ AC , and join 

I .Hyf. Becaufe A E = ACstherefbre is the angle 
ACE - = E ^ = t BAC c = DAC i rf therefore J \'x\. 
D A , C E are^paiiallcls.e Wherefore B A. A E J %^ 
.CAC;::BD.DC. Jj.V 

2.«jf . Becaufe BA.AC (AE) :: BD.DCj/ there, f ». 6, 
fore are DA> CE parallels^ and g therefore is the an- { ^%|' 
gle BAD = E j and the angle DAC g = ACE * = k «.«»• 
E. k therefore the angle BAD = DAC Wherefore 
the angle BAC is bileAed. W.JV. to heVem. 

P R O p. I V. 

Of equiangular triangles ABC p 
DCE > the fides are proportionall 
vhich are about the etfuaff Tingles j 
B, DCE, (AB. BC :: DC CE, 
&c.)and the fides AB^DCet C 

fphich are fubtended under the 

G B equall angles ACB> £^ &c. ar^- 
h&mologos46i or of like ratio. 

Set the fide BC in a direA line to the fide CEj 
and produce BA and £D HU they a meet. * '** '* 

Hs Be- 




ei8. f. 



d|4 I. 
e 1. 6- 



i«^. 



Becaufe the angle V'b:=z.»^^ 

CD are parallel : Alfo becaufe the angle Hx^n ^ 

C£D> • therefore are CK > EF parallel. Thetefore 
the figure C AFD is a Pgr. d rhercforc AF = Cru 
and AC = '^ FIX Whence it is evident that AB. AF 
(CD) :: e BC. CE./by permutation therefore AB, 
EC :.'CD.CE.airoBC.CE:: FD (AC.)DE.fand 
thence by permutation B C. A C :: C E. D E. 
g Wherefore alfo by equality AB. AC :: CD. DE. 
Therefpie, &c. ' ^ ' 

Cor§U* 

Hence AB. DC :: EG. €E :: AC.DE. 

Scbol. 

Hence, If in a triao|le FBE there be drawn AC 
a parallel to one Hde f1> the triangle ABC (hal) be 
Uke to the whole FBE. - 

Prof. V. 

Jf two trUmgUs 

ABC > DEF bdve 

their fides proportion 

iw//(AE.BC::DE. 

F EFjrtifiAC.BC:: 

DF.5F,e^' alfo AB. 

AC::DE.DF)^ife/e 

triangles are equiath' 

gulariand thofe angles equall under whkb arefubtended. 

the homologous fiaes. 

At the ude EF « make the angle FEG = B^ > and 
the angle EFG = C\ A whence the angle G= A- 
Therd&re G£. EFc:: AB. %C ::i/l^E. £F. cand 
therefore G£ :== DB.Likewife GF.FE^ ;: AC C6,: 
•11.^ «ti ^^^' ^^- * therefore 6F == DF. Therefore th 
» f. ' triangles DEF 9 GEF are mutually equibteralJ 
• ■' / Therefore the angle D = G = A^anct the ang' 
g 1^ , f £D/=: J£G = B» andg coofrquentljr the ang 
V * DFE = C- Thcrefore,&c. 



f *' I. 

^4.6. 




Jt%Q 



VI. 

If mo tfiangUs A- ' 
BC^D £F have one mt* 
gUBequall to one an' 
S gleDEr y and the fides 
about the eqtuU angles 
6,DEF frofwtimaU 
fAB.BC^iDE.EF) 
then thofe triangles 
ABCy DE F are equiangular y and have thofe aij^es e- 
qttaU J mtder which are fukended the homologoii 

fides. • . 

At the fide EF m ake the angle FEG = B',j'tmd,-jj^,^ 





GEf jtherefore the an^ie^^^ir: G= A/andH:6n- 1^' 
fe^uentJy the ao^ %i^ ^=:i C fV.Wi to he Denh E %%, u 
' Pro p. VII. 

If two triangles A6C9 
DE¥ have one angle A e-^ 
quail to one angle D j <Mi 
the fides about the other 
angles ABC, E , fro- 
DomonaKABSCiiDB. 
[ F) and if they have both 
of the remaining angles C,F either lejfe or not leffethen 
€i:right^ntte i thenTball the triangles A^Cy D£F be 
tmiomgular^ and hofve thofe angles equdll about which 
the frofortimtall fides are. 

For ; if it can be, let the aogle ABC CT" E > and x 

make the aogle ABG z= £. Therefore, whereas the 
aagle A fl ='D) 6 theace is the angle AttB = l^ B'fyf. 
Therefore AB EG c:: PH. EF::'AB.* BO e there- *>»*V 
ore BG = BC./therefore the angle B9C=»CG. d%T. 
^TliereforeBQC or C isleCet^enarighta9g^» ^ *^\' 
i confequemly AGB or F is greater then a rigtit : g f^/iT.i. 
Therefore the angles C an4f are notoithepu;ae ^'m^^o i« 
(pedes or kind, which is agaioft the Hypothefis* 

H 4 P 1 o P. 



t %0 T. VIII. 

. If in a rl^t'Uttgled trUn- 

gle ABC 7 from the right" 

angle BAG there be drawn 

KD 4 perpendicular to the 

hafe BCythen the triangles 

about the perpendicular 

(ADB , ADC) are like 

hothto the whole triangle. 

^ BC> ttnd alfo one to the other, 

I l9f^ ' _ For bcicaufe B AC>ADB are a right angles,^ and fo 

f )?*^i Z cquall » and B commons the triangles BAG , AD^ 

d iuy ^ f arc lUce. By the fame argum. BAC> ADC are like 

? whence alfo ADI, ADC will be ]iktW,Wao heVm. 

CorolL 
f i<f/C Hence, i.BD. DA« :: DA. DG. 

z. BC. AC :: AC. DC. and <:B. BA :: BA. 
BD. 




Prop. IX-. 



M'K 







Froma tight lim 
pvenPiB toetttijf 

afty part requirediZ 
i (AG.) 

From the pmni A. 
iraw an infinite. 
Hne AC any-mife , 
mfphichitake any 
three equall parts. 
AD,DK, EF. join 



? 3 /• ^Hch from D * drm the parallel DG j and 
li6 thing is done. 



^ For CT. AG :: < ID. ADj whence by d compofi- 
tion AB.AG :: AF. AD. thcrefore,wher«as AD =r 
1 of AF, ^hercfprc is AQ = W hbJV.WMhtlXme. 



"Ey<|LIDFS Elemtait. 




Tt'dhiJe aright Unnvm 
AB Mt diviitd (in F and G) 
di aMthtr Ik* pvm AC ww 
a Mt(iiiDaiidE.) 
* La a rijht liae BC joia 

7y-n the estniniticf of the line 
^ " divided, and ofthf liae not 
dividcdjand to tliat line from the points EiD'draw ■ |i,i.' 
' tjheparaUcls E G,DF meeting with the right Une 
tbatis tobecuiiinG&FiThenthethingiiDone. 
For let DHbca diawQ parallel to AB. xhco AB. 
I>E::frAF.FG. andDE. EC*:: DI. IH i;«FG. * "■•■ , 
09.1V-W.lohtDMt. %^ 

Stbtl. 




Hauthlwut tttuttrifht Imt ^fomABnwta 
mMifji equill fOTttiii ytit fittfe (fnfffi ii) whidi 
win be more eaiily pcrfenncd thus. - ■ 

Draw an infinite line ADjand anotketBH paral- 
Idtottandinfinitealfo. Of tboTe take couall paitt* 
AR,RS,5V*V«i »dBZ)ZX>Xt,Tt) 



Vi 






i».€. 



I «*r,f» 



Tie fipctb Hfflf^^f 

io eadi lineleSb parts* by one /then are required m; 
ABj thenlct the right lines LR, TS, XV , ZN be 
drawn \ thefe lines fo drawn jQiall i:ut the right line 
given A R into five parts.- 

*Foi Rt, ST^ V;X, NZ are i» parallels ; therefore, 
whereas' A R,RSrSV>yN are feequall ,• c thence 
AM>M090P>PQare ei^uall alfo. Likewife, bccaufe 
that BZ = ZX. therefore is BQ^ PQ;^and there-. 
ibre XB is cut into five parts. W. wjto he Done. 

Prop. XI. 

X.I 1 ■ 

Two right tmet 
iting ^vcn^ ABf 

Join 6 D > and 
ftom AB being produced take BC^= AD. Throuj^ 
Cdraw C £ parall^ to B D , nfith which l«t A D 
produced meet in £« then is DE the proportionall 
lequircd. 
FotA8.BC(AD>::AD. DE. jr.w^.w^ 

Or thus : make the angle ABC 
right, and alfo the andc ACD righCv 
th«n^AB.BC::BC.BD. 





Pso^ 
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r « O^F. XII. 



W3 




mu a fourth profwtioi^ll GH. '^ 

Join EG , and thorough F draw FH parallel to 
EGi with which let DG produced to H mtet. tfea * *• ^ 
It M evident that DE. ETsy.DG.GH.ir.fVtih 




Pi o r. XIIL 

. ^^'^ W^^ ^/W. W«r 
gwen AE, fiB, tofiufmt 
d mean trq^j^iif^nir 
F. 

Upon the whble \it^ 
B A B as a diameter' de-l 
{icribe afemicircle AFBi& from Ecrefi a perpendicu- 
lai £F meeting with the periphery in F.then A£.£F 
:; £F. EB. For let AF & FB be drawn i « then from • ii* ^ 
the right anjie of the right* anded triangle AFB 
is drawn a nght line FE perpendicular tothebafe. ht^Xi, 
h Theipi^re AE.FE :; FE.EB. W.W* t9 ^ Done. 



€$i 



Cofnt. 

Hence j A right line drawn io a circle from any 
^ point of the diameter perpendicular]y>and extended 
to the circumference 9 is a mean proportion all be« 
twist the two regments[of the diameter. 

P R o P. XIV. 

Equdll VAtalUlopams 

«I{ having ant angle ABC 

equdll to Me £BG > have 

the fides B'B > BFiphkh 

are about the equall angles 

\ » « / / reiffocatt (A B. B G :: 

tallelogtams BD> BF 
»hkh have 0iie angle hBCefikdl to oiieEBG > and 
the pdet mUch ^e about the efuall angles Yecifro* 
taU f are equall. 

For let the (ides AB, BG about the equall angles 
ft /»i.if.i; make one right line ; a wherefore £B > BC (hall doe 
bi. i. K the fame. Let F G , D C be produced till they 
Wf'^ meet. 
• ii.f. i.Hyf. AB.BG ^ :: BD. BH :: ^ BF. BH :; ^iBE. 

iif»' BC f there(bre,5cc. 

ITl z.Hyp. BD. BH ::/ AB. BG :: i BE. BC :3 » BF. 

pH. » Therefoic the Pgr. BD=5= BF. W'Wrfr ir^ to be 




pR«r. 
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t R o p. XV. 

iifuall tfUmUs httvtiil^ 
one angle ABC equall 10 
one DBE , their fides which 
are ahoui the equall aHgUs 
are reciprocall (AB. BE :: 
DB.BC. )^nd thofetridfu . 

gles that have one an^ - 
ABC equall to one DBE il and have alfo the fides that 
gtre about the equall an^es recifrocall{Ab. BE : : DB« .. 
BCJ <tre equalL' • 

Let the fides CB> BC> which are about the equall 
aneles be (et in a (Iraitline 5 ^ therefore ABE is a ayil^.tf. 
right line.Let CE be drawn. 

j.Hyf. AB.BE :: ^ the triangle ABC.CBE < :: the . 
triangle DBE.CBE : : ^ DB.BC e thcrefbre, &c. c 7.' f. 
2. Hyp. The triangle ABC. CBE::/AB.BE :: ^»«- 
« DB. BC » :: the triangle DBC. CBE. * Therefore f Ml 
the triangle ABC = DBE. iv.w.to he Vem. g hp^ 

r R o p. XVI. 



'B 



I* 



!• 




If four right lines he profortionall (AB. VG :: M. 
CB) the reBangU AC comprehended under the rx- ' 
/rewe; AD> CB> ir e^ittf// to the reBangle EG comfre^ 
hended under the means FG > E F. •^naif the re&angU " 
AC comprehended under the extremes AB^CB he equall 
to the reBangle E G comprehended under the means 
FG, EF , then are thefwT fight lines froportionalL 
(AB.FGaEF.CB) 



I V* 



'''tx€ Tbifixtb Bo9k9f 



liiik«ri 



l.ltjff. The ansles B an4 F are right, and • confe* 
queody equaUj^c by hjrpothefis AB. FG :: £F. CB. 
k i4.i. ¥ theKobrc the reflspde AC = EG. 
•%. ' 2. H)ilr.f he tedan^e AC « r=: £G,and the angle 
*'4 <• ^=Fj^thewfore AB. FG :: EF. CB. W. tv. tohe 
TDtm. ■ 

Corolla 
Hcac«.9 it is eafy to apply t reAangle given £Q 
•i^*i* Coaii^ liacgireii ABi ivi\») by making AB. £F 
a;FG.BG. 

*kof/xVII. 




•T» 




» 

if three right Unes he pr$p9rtionaU ( AB. EF:: 
EF.CB. ; thenBangU AC made under the extredmet 
AB, CB h eauaUte the fquare EG made of themiddU 
m.^ndlftbe re^angle AC comprehended ut^the 
extremes AB^CB he equal to the fquare EG made of 
the middle E F > then the three Unes are trofortionalf 
(AB: EF:: EF.CB) • 
TakeFG=EF. 
Ikji' i.Hj/p. AB. EF :: a EF (FG. ) CB.therefore the 

SI9V KdaiigleAC^=EG.= EFq. * 

dhf' 1 Hyf. The refiaugle AC i'r::: to the (guare g- 

• ifc i. G=EFq.t therdbre AB. EF :: FG ( EF. ) BCFr.jr. 
t$ heVom. 



Cmll. 
iM AxBts: Cq. t^tiyferl A.C ntifB. 
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B c 

I'rpjK a right line nven AB ^0. defcrihe 4 rivhujinti 

RdblTC tfie Vtieht-lped feiir^ men Md triaii^^i 
*MakctEe^ip!eABH=D,-S'tiica^^^^ . , 

DCF,-and r^^mtk'AG^i^llW'im Ae aflde '* ^ 
• HAG=FCfi. then' AGHB fliaibc axe'rt|lit.rmcd 
figure fpught. 

For the anglcB^rrD , and the angle BAH h = ^««?^^. 
DCF.'« wherefore the angle AHB = CFD. h al- ^ '*' '* 
fo the anelc HAG=FC£>and the angle AHG b = 
CFE. « wherefore the angle G=£ , and the whole 
angle GAB a= ECD? and the whole angle GHB i».fjr. 
i< = £FD. Thepi^ygones therefore ar^ mutually 
equiangular. Moreover becaufe the triaiigles aree- 
quiangularttherefore AB!bH e :: CD.DF; and AG. 
GHe •: CE. EF.Likewife AG.AH :; tCE.CF.aDd * ♦•• 
AH. AB ::CF. CD. /From whence by equality f »».«. * 
AG. AB::CF. CD. After the fame.manner GH. «^'v.f. 
HB.vEF.FD. Therefore the Polygones ABHGj 
CDFE are likc^and alike fitpate. W.W'.to he Done. 

'Vk <>p. XIX. 

> Vke trUmghs 

ABC,D£Ftfrefif 

,dHflic0te. rati9 of 

their • h^v^io'gaiM 

yK^fij^BCEF. 

^4. Let there be 




Ct C R f-made BG. EF:: 
Iff , BGi'itedlet AGbe drawn. Btcat^e that AB. 

BE 



a ti.4. 



II. f« 



the fixth M$q1^ §f 

h Mr.4.tf3 D£^:: BC. EF^ :: £F. BG, and the angled=E. 
Vtfs * therdfore is the triangle A B G = DBF. B ut the 
* li. * cmnele AbC« ABG :: e B C BG > and/BC_BC 

twicestherefere ABC that is ABC g BC twice* 

AIG DfiP i? 

Hencclf three right lines i^B C^EiT^BG) i>c pr6^ 
portionall j then as the firft is to the third j fo is al 
triangle aude^ upon the firft BCjto a triangle like 
and alike defcribcd upon the fecond £F : or fo is. a 
triangle defcribcd tu>on the fecond £ F to a trian|^e 
like and alike defcrioed upon the third. 

Prop. XX 




tikepolygones AbCDE, FGHUt are dividedin- 
i6 equall triangles AB Cj FGH| and ACDiT HI> and 
ADE, FIK ; both tqnaU in number and homologous t§ 
the whoUs (ABC. FGH :: Ab CBE. FGJilK :: 
ACD. FHI :: aDE. FIK.) ^ndthefdygonef AB- 
ODE, FGHIK have d double ratio one to the other of 
»hat one homologous fide ^Cffath to the other homol^i 
gousfideGH. 
i If^^ t. For the angle 6^=61 and AB* 'BC d t: FG* 

^<c* GH. ^ therefore ;bi criandis ABC $ FO.H 

artt 



are equiangular. Af^cr the fafiiemafinor are the triaii- 

fles AHBj FKI like. Whereas therefore the angle 
C^ »= GHF,and the angle ADE*r= FlK,and ^ ^^ 
the whole nngJes BCfij GHl, and the whole angles 
CDE 9 Hlk are* equal! > there remains the anele « ^P- 
ACDi<=FHI , and the angle ADC — FIH5 , /^.'^^t 
e from whehceaKo the anjjle CAD = HFI. there- 
fore the mangles AC D,FHI are like. therefore, 8cc. 
2. becaufe'that the triangles BC A, GHF are like, 
/therefore is BC A BC twice. For the fame reafoa ^ *i * 

ii CAD_CD twice J laMy DEA_DE twice. 

H?r Hi 115 Til 

iiowwhereasthatlC.GH«::CD. HIj::DE.IK, 4i,,i,* 
^therefore is the triangle pC A. GHF ::CAD.HFlf . 
:: DEA. IKF * ;: the polvfone AbCDE.FOHlK r. J^'* V *' 
BC twice. 
GH 

torolli 

* 

' i.HenccjIfthere be three right lines proportip- 
faall^then as the firft is to the third^fo is a poiygone 
inadc upon the Br^ to a polyene made on the fe- 
cond like and alike defcribed j or fois a poiygone 
defcribed upon the fecond to a poiygone macle oa 
the third like and alike defcribed. 

By which is found out a mcthoi of inlairging 6r m-. ' 
minififing any right-lined figure in a ratiS^given : As if 
you would make a pcntagone quintuple of that 
pcfttagone whereof CD is the ride , then betwixt ».,gj^ 
Ab and 5 Ari find out a mean proportional,* upon 
this raife a pehtagone like to that given, and it Qiall 
be quintuple of the pentagone given. 

X. Hence alfo. If tbi homologous fides of like fi* 
gures be known , then will the proportion of the fi- 
gures be eridenr, vi\, by fiading out a third propor-^ 
tiiMial. ^ 

I fRORr 
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t lUl/4, 



rb€ fixth B9Qk •f 
Prop. XXI. 





C H 



Zight'Uniifigitrti ABC 9 T>lEiphich are like to the 
famerigbt'linedfyure HFG^rt 4lf9 like one to the othm. 

For the angle A 4 := H « =;^ O? and che angle C 
4 !z= G « = £j and the angle B 4 rn F j ^= I. Alfa 
4 AB-AC:: HF.HG :: DLDE. &4 AC CB :: HG. 
GF :: DE. EI. And AB. BC :: HF^FGt: DI. IB. 
Therefore • ABC> DIE are like. W. W. to he Vem. 
Prop. XXII. 



a 19. 6. 
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If four right lines he propprtionall r\B. CD :: EF. 
GH) the right-lined figures alfo dejcrihed upon them 
being like aniin Ukefhrt [ituate > fhall he prflfortionall 
(AB[.CpK :: EM. GO.) ^nd if the right^ined fi^ 
gures described ttfon the lineSiUke and alike (ituate , be 
frofortionall (ABI. CDK :: EM. GO) then the right 
lines alf9Jhall be proportionall (AB. CD :: EF.GH.) 
i.Hjip* ABI a AB twice < = EF twice s =7:EM 

CDK c5 GH GO. 

i therefore ABI.CDK :: EM. GO. 

x.ffyp. AB twice* = ABU_ ^M_.*FF twice. 
CD CDK "^ G b 55 

f Therefore AB. CD :; EF. GH. W. IT, to be Dew. 



Sthol 
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^ ScM. 
Hence if ifduced the manner dni reafin #/ muMi' 
ffyrngfurd quantities. Ex.g. Let y^ 5 be to be miilti- 
pjyed iato^ ^. I fay that the produA will be y^ l^» 
For by the defimtipn of multiplication it ou^ht !• 
be,ai I. ^ yi'W 5* to thc^ produd. Therefore by 
r^iVq.i. q. V 3 •' 4* V' 5*4* of the produd. Tjiattt 
I -^ - :: 5« to the faiKire of the prddu^; therefore the 
fquareof the prpdudis ijf. Wherefore V^ 1:5 istbe 
produft of V 3 uito y^ f • w,wm heBtm. 

THBOKMME. 




If a righ line AB he cut afry-wife in DithereS4npe |^. n^^jj^ 
tomprehended ukder the parts AD > DB it a meanfro^ 
portionail hetmtxt their fquares^ Likewije the YeHoMgle 
vomprebended under the whole AB and one part AD > or 
DB>vf tf meanpr$portionad hetwixtthe fquareof the 
wheie AB andtbefquare tftbe jfaiJpart AD>or DB. 

Upon the diameter AB defcribe a femicircle ,' from' 
D ctc{i a perpendicular D£ meeting with the perif 
phery in£. join A£|BE. ' 

It's evident that AD.DE s - DE.DB.& therefor^ ^. 
ADq.DEq:: DEq. DBq. « that i$, ADq. aDB :: u'^^'s. 
AUB.DBci. W.W.toheDem. « »ytf- 

MoreoverBA. AE ;:iAE.AD.# therefore BAq. ^^^g,^ 
AEq :: AEq. ADq./ thae is BAqi BAD :: BAD. ,I^'i. 
AOq. After the fame manner ABq. ABD :: ABD. ^ •>'#• 
BDq. iv.w.to heVem. 

OrthussfupporeZ=:AH-E. It if manifeftthac 
Aq.AE :: « A.E :: 4 AE.Bq. alfo Zq.ZA :: 4 Z. A :: « ,.^ r^ 
ZA«Aq.andZq.Z£ ::« ZE :: Z.S.Eq. 



t}Z 



The fiicth B§9k, «/ 



Prop. XXIII. 



^£=3^" 




AC, CP jiMve rAf ratiame 
H tht aher ' , i^hich is 
cMtpoimded of thtif fiin. 



NCl COi^C W 



£;et the lidts abofit tlie 
« fiy • r. equall amgles C be « fct in a direft line > and let the 
Pgr. C H be compleated, Then is the ratio of 

hx,,i^€ AC* 'AC^CH*_BC DC , _ 

':.V^'- Ci =CH-^cF =cG-^cS: ^•"^•'•*^^«»- 



15. f. 



If.t. 



rr*^- 



c$roU. 

Kencc^dndfrdm t^i x. itgppears i. Thdt triangles 
whkh have Que angle equai (at (^) have a ratio com" 
pounded of the ratio's of the right lines j(AC rp CB,and 
IjQ t§ C F,} containing the equaU angle. 

' X, fhiU aU reEtan- 

■ gl^i& * confeqittntly at 

fmjtielogrsmsjfaye their 

B ratio one to' the other 
compounded 1^ thtrdtitft- 
ofbafe to hafe ; midaltir 
, tudito altitude. After 
the' like manner yoo 
may argue in triaogies. 
3. From hence is4f' 
parent how. to give tk 
proportion of triangles and patalielograms. Let the« 
bp two pgr,. X, ,nciZ, vhofe bafes .are Ap,CB, 
and altitudes C L, C F. MakeC L. C F :: C». C 
♦thcnwiMitbcX.Z;; AC. O. 




Pro* 



I •• 



v^ >^ 



'ft**% 



^ J 
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OP. XXIV. ,. 

In every parallelogram AlftCD, 



\thefarallelograms EG>HFirfeVfc 
— 1 ff <«re <i*«^ «i^ diameHr A C ^rf /lAf 



f /i[>f rri(o/f J ««</ tf //b 0»e /o the t- 

C ForthcFgrs.EG^HF haTe 
ciKh of thtfkn ODC angle common with the whole i 
^thettkxt they are equiangular to the whole,& alfo a 
otte to the other. AHbljoth the triangles ABC) ABI, 
IHC« 2hd the triangles ADC>AGI>lFC are e<^uian- 
golar nititually ; ^rberefbre AE.El :: AB. BC, and 
^AE. AI:: AB- AC . and ^ Al. AG i: AC. AD. * 
•Therefore by equaHty>AE. AG :: ABi AD^ There- c 
ferethePgrs.EGjBD are Hke. After th^fasiorxiuioiiCK ' 
aic HF>BD like alfo. Therefore) ^c. 

f R OP. XXVj ; : •*- 
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4 <- 3 



O"^*", 



■^ V- 




1 L M M o 

rnttfdri^f.lhfei frpKYepveh ABECl> t^defcrlhe 
Mmther figure T Hite and alike fitnate , ipj^xriJr al/ojhilt 
he e^i^ta another rf^'lhted figure given V, 

d Make the fedangj* A4L =: ABEDC; I alfo up- ? 41f* 
on BL make thercftangle BMrrrfj Betwirt AB and c t^ 
-BHefindouta mean prbporcionall NO ; Upon ** '•• 
VO i make the pblygone B like to the right-lined fi* 
gureriren ABEI^C. P fay the polygene P fo made 
fhalfoe e^uall to F that was given. 1 3 • Foi 



r. 

I. 






j.«.i..fc foiABEDC <AL.) P::' AB.BH::/AL.BM. 
' ' » - Therefore P g =: bMt~T.w.w.uitDme. , ' 




Prop. XXVI. 

Iffnm * T^ntiUiUiTam ABr . 

rtUtlagikm hCfE^Ukt tntothe . 

vholt^ni m liktjwrtftt , havkg 

. alfe an mnglt ctmmon with it 

-^ r EAGi thtdiithtttn'alltlagum 

X> *bwi the fdtiu dUgnuil AC 

wnhthtvpAt. • , . 

1 ' ' ■■ If yoU denyeAGtobethecomrnon diagooall, 

tiro let AHC be ir, curang EF ia Bj acd let H 1 be 

drawnpat^Wro AE. Thep are Pgrs El,DB-like, 

t ttfe. therefore AE.EH j: AD.DC,:: « AE.EF. flt'con-- 

'•^- ?for. xxvit 

■u D N _E AD , AG afflyti titbt 

I iXn frmr right liHtAB , ani 

i f ^tAI Fgr. ADwbichitJtfcri. 

A ^ C KB tikmatviji bed uf Blithe 

pufeliis that ATiwhitb it afflyti.to ththilfbtiw 

tiktt» thtiefiatil. ■■■ 

, - . for bectufe that aE«=GC> and KI ^(Idedui 

irJ.' cpiiiii]0D.«tlieiiceuKB:=:CI«=AU.a4(le CGu 

• ifci- common)' then is A0 = iatbeGiiomoBMBL.But 

y^wl the Goomoti MBL • "^ (£ (AD-) Tiiercibrc ^0 
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P E o P- XXVIII. 
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Tptm a right line given A B,to apply a parallelogram 
AP equal to a right-lined figure given C> deficient ky 
a parallelogram ZR which is like to another parallelo^ 
gram given D. ^ Non^ it is requifite that the rightJined « tft€> 
pgure givtnC ^whereunto the fgr»t$ he applyed A P m»H 
heequall , he not greater then the Tgr, Pif which is ap- 
plyed upon the half line 3 the defeBs heing like 9 namely 
the defeH of the Tgr. AF, which is applied to the half 
hnCi andthtdefeB cftheVgr, D to he applyed whofi 
defeB is to he like to the Tgr. given. 

BikA AB in Ejupon £B « make the Pgr. £G like • it & 
tothcPgr. Dj and^k'tEG — C-+.L c Make the hpn.p,t. 
Pgr. NT= I , anci like to the Pgr. given D9 or EOs **** 
Draw the diameter FB j MakeFO = KN>and TQ^ 
= KT j thorough O and Q^draw the parallels SK, 
QZ* Then is the Pgr.AP fhat which was foueht. 

For the Pgrs D, E G, OQ> NtrZR are^all ^^ like ^^>^^ & 
one to the other^and the Pgr.EG =t: « NT H- C == ettf«/frj 
f OQ^H-C- /wherefore C = to the Gnomon *!•«»• 
OBQg=AO-+PG = J^AO-+EP = AP. J^JT",^ 
Whickm^s to he Dime. 



I 4 P&0P. 



ij<f 



P » p, XXIX. 




Li O K H ^^tT 

Vpon a right Ime given AB to 4^ fly tt fgr, AN <• 
fHni to s right iiftdfig^-re given G , es^eidimg ^y 4 
jjjf/^OP, nSikkfhitbi liketaanothtftf<^r.gk^BT>, 
^ • ' Bi{eA AB in £. UpoD SB s m^9 a Pgr. £6 like 

S'f.K ' to bi which W3S givciwAnd b Jet the pgr. HK^^^G 
< 3^. *• -r*-C, awi like to ly^ given , or EG. Malie ¥ EL i= 
-AlHjand^c FGM:=r K^ThocoughL.M draw d^pa- 
^ Sallel^MljlTtidRN^ and ARparalid to NM. pro- 

duce ABP,GBCk Draw the diameter f 3 N.Tben H 
'^i4zik9 parallelogram requi«e^. 

For the pgrs-D^^WK'^M., EG ate ^ lifcc.^'thcwfor* 
tke pgr» Of 16 like to the per. LM, oc D. Ako LM 
/= HKfT=z BG-H €. g^Therefore C = to %ltf 
Gaomon ENG; But AL *= lB4=x BM. (thtt:«- 

P E o P. XXX. 

79€iifafmtifiglft 
Jinegit/tnAB 4KCtfi' 
ing to extxtme attd 
mtan nttio ^ A B. 
AG :: A G. G B.) 
4 Cut AB inGj 
• "•».' T%* ■ ^ i f in fuch wife that 

AB K BG^AGq. 
f! »7.<!* fcThen B A. A G :: AG. G B. VKbkh mds to h 
Ddne* 
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I^UCLIDE'S Stmmt, 

I 

r 1 o P. xxxifc 



W 




P'^ Mp^n a$ fidt hC Jkht$mUng the HgJk^migle ' 
^AC , is equall to the fignresl^G > AL^^foiiMufm 
the fides B A? AC> cwtaitting the right-angle, like dndtt- 
likeptfMtetOibtfonkir^Y, 

From the right angle BaC let down a perpeodi* 
cular AD.BecaufethatDCCA :: - C A.CB,^thcrc- JJj;;-Ji^ 
fore AL. ^Jt ;; DC. CB. Alfo, becaufo^DB. B A :: 
iiBAi..FC,» therejfbcc IG. Bp :: UBJ^^'tFcnffc^re c»4 f. 
A^y^BG. BF :: DCN-DB (BC) BCv/Thcr«forn,*>*^H->* 
iHf-H BG = BF. W,W.to he Vem. \ 

Or thus: BG.BF U • BAq. BCq. Ajid^« Al^ BF :: •W* 
JLCi^BGq./therefere flq- 
BiCq. g Therefore whereas 
4tl}eoce Ji^BG-^- AL 

Sfpmi thill propqCtioo you ip^y learn how to add 
91 fuhiftra^aoyfilce figures 9 by the famt »0chod 

t^t a u(e.(tia 9d4inz2jJii fukdnCtit^ 6f%i wmiii i 




>5« 



• t9. 1. 

• itw I. 




Tbi fixth Book of 

P » • p. XXXIL 

J/ftr» triangles ABC> 

DCE ^i;fii^ two fidef 

/ ffoportipngl to two (AB« ' 

AC::XX:. DE.)^e/# 

€Mnpounded or fet to-' 

ji ' gftier atone sngle^CIX 
^ that, their homelogous 
fideshe alfifaretUl (AB^* liC^ni AC reDE>)fi^ 
/i^f remaimng fides ofthofe tria^gles(%C^ C'E)fhallht 
found placed in one ffrait line, 

JortheanjleA*= ACD* = 1>- andAB. AC 
J:? DC J>E, « theriefbretlieaniile B=:DCE . There- 
^3rc the angk B -4- A << =tA CE. But the acgle B-l- 
A m» A C9 e=: 1 righr. f therefore ^e aD|;k ACE 
•^CB =: z right, f thertfbrc BC B is a rigbt lin^ 

P K o P. XXXIIL 





Ifi mimU ftVf/ei I>BC A, HF6P , the anglesBDC, 
TUG have the fame ratio with their fer^heries B C> 
rC M which they infifly whethet the angles he fet at 
the centers (as BDC , FHG) oratthecimmfereneet, 
A,E8 .^ind in likefm are the J'efitoWBDCFHG, he^ 
taufe defiriUd uffm tht ^mtrs. 
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Draw the right lines BCsFG. Make CIrrCI j ft 
GL:=:FG=LP.attd join DI>HL> ^P. 
the arch BC •r=CI.« ilfo the archF GjGL, W are • »* •• 
equall; i» therefore the anrfc BDC;=:CDI.I' and the * •'^ ** 
angle FGH=:GHLr=:LHP. Therefore the arch B I > , 
is as multiplex of the aich BC > as the angle BDI is 
of theangle BDC. And in like manner is the arch FF 
as multiplex of the arch FG ^ as^the angle F HP is pf 
the ang.FHG.Butif thearch BIc-^=?t3FP,*then '.rj?- 
likcwife is the angle BD Jt-,=,"3 FHP.Therefoi* • ,^5. 
is the i^rch BC. FG :: ^ the anele BDC. FHG eyj-h 
BDC. FHG/::A.B. W.tV.tpheVm. 

Moreover jthe angle BMC g =CNI; s and there- f JJ ^1 
fore the fegmentBCM = ClN.*Allo thetrian^e fc4.i. j 
BDC=CI)IM wherefore. theSeaor BDC MrcCb-* *•*"• 
IN. After the fame ibannei^arji the Mors TiifR^ 
GHL>LliP equall one to the other. Therefore fince 
accordio^y as the arch BI CT" , =, "^ FGP, fb is » 5 ^* 
likewiferliefeaorBDIcr-,=,-:3FHP; ,« thence 
Ihallbe the fc6^or BDC. FHG :: the arch BC. FG, 

} 

Coroll. 

I 

• . * y 

X . Hence 3 ^sfeBor is t§feBor 9 -fi is gfigU $9 an^ 11. f . 

%• The angle B D C i» the center is to f$ur right irn- 
gles, MS the arch BCy on which ttinffs j t§thewh§le 
iircumferenee. 

For as the angle BDC is to a ri^ht angle^fo is ihe , 
arch BC to a quadrant. Therefore BDC h fo tifffofik 
right angles as the arch BC is to four quadrants>that 
is>the whole circumference. Alfo^ the angle A.i right 
:: the ^M^ch BC periphery. 

}. Hence* The arches \L, BC of unequall arcles 
which fmhttnd equaU angles^ whether at the centers, as 
)AL and BAC> or at the ferifberyiore like* 

Jot 



»<• 



ThtJ!xtb]tP^tf,8cc, 



fmim 



^ 



. PQV IL.{>efiph:: angle lAL (BAG.) 4 right. AK 
IbArchBC. Pcriphfjfmgle Bag. 4.rigjit. Therfri 
lore I L. periph :: BC periph. And" coare(|ucQtIy 
the arches IL axidfBC are like. Whence 
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Definitions. 

||uNtty isthat^ by which every thin^ 
that is> is called One% 

1 1. Number 15 a nultitudQ com- 
pofcd of uaities. 

' III. One number is a PartoC 
afi6ther> (he lefTer of the greater, when the leiftt 
meafureth the greater. 

Every fart is denomitMtei from that tikmher , hy 

mhich it meafufts the number whereof it is a pan i 4M^ 

is called the third fart of 12, hecaufe it meafuret i% 

I V. But the leder number is termed Parts, when 
it meafureth not the greater. 

^ll farts whatfoever are ienominatedfrom thofe tiP9 
numhersyhjfwhich tht^reatefl common meafuretfthttsp^ 
nnmhers mea fares each of them i as 10 h faid to he 
• of the number i $\becaafe thegreateft common meafan, 
^which is 5, meafures 10 bj x,and i^by^, 

V. A number is Multiplex (ox Manifold) a 
greater in comparifon ofalefTer^ when thelefler 
meafureth the greater. 

V I. An Even number is that which may be divi- 
ded into two equall f5arts. 

VII. But an Odde number is that which cah- 
oot be divided into two ecjuall parts i or>that which 
differeth from an even number by an unitie. - 

VIII. A number Evenly Even isthatwhicb 
an even number mealureth by au even number. 

I X. But a number Evenly Odde h that whkli 
an even num&crn^afuserh by an odde nuoiher. 



I 
1^1^ The fivemh B§pl^ •/ 

X A number Oddly Odd is that wiiidi an odd 
mimber meafurech by ao odd number. 

X L A tnme(ot 6ii}) number is that » tvhich is 
meafured only by an unitie. 

jtlLNu.nbersPrimecheooetd theother > arfie 
fuch as onely an unicie doth meafarci being their 
common meafurc. 

X 1 1 1. A Conpofed number is that which fo^ 
certain number meafurcth. 

XIV Numbers Compofed the one to the ocbor, 
are thcy^which fome numberjbeing a coaaiiOB oiea- 
fure to them botfa^ doth meafure. 

tn thiSifmithtfrtctiimg itfmtUn , muHe is mi 4 
tmmher. 

XV'Obe number b faid to Multiply anotherjwhea 
the number multiplied it fo often added to it felf^as 
there are unities in the number multiplyingiand an- 
other number is produced. 

• Hence in every mnUiflicdiion 4 uniiie isfiht wuJ- 
ti flier ids tht multiplied is n the produS, 

Obf. That matry times 9 when any numhers £ret$he 
muUiflied{as A into B) the cwjunSion of the Uuen 
denotes the TrodnB: So Ah-rzAxBtand CD£ =CxD 

XVI. When two numbers multiplying them- 
felves produce anotber> the number produced is cal- 
led a Plane numberj and the numbe/s which multi*' 
plied one another, are called the Sides of that num- 
ber :5o i (C) x 3 (D)t=.6z=:CD is a plane number. 

XVII. But when three numbers multiplying one 
another produce any Duiiiber> the number produced 
is termed a Solid number ; and the numbers multi- 
plying one aoothefjare the fid^ thereof:5o 2 (C)x 3 
0) X 5 f E) 3= 3 o = C DE 15 « [did namher. 

XVIII. A Square number is that which is eijually 
equall ; or, which is conteined under two equall 
numbers J«/ A he the fide of a square^ thesqnareis thus. 
HOtedtAAoOrAq, 

XIX . A C ubc is tha t number which h justly e«> 

^uall 
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\v quail Ci]uall/> oi) which is cooteia^d under three e- 
quall ntunben. Let A he the fide of a ctthei the Cuht it 
ebus netedfWA,, or Ac. 

In this defini^en, atui the thrte foregoing » umtie is 4 
nrnnher, 

tKX.Nunibers are propoftioDalLwhea the firft is as 
^ multiplex of the fecond at the third is of the £oi«th; 
orythefame part^ orj whea a part of the firft number 
meafures the fecond ^ and the fame part of the third 
naeafurcs the fourths e<|ually : and on the contrary. 
5» A.B :: Q. 'D^thatis^i.^ :: 5. 15* 

XXI« Like Plane , and folid numbers are they* 
which have their fides proportionall : N4we{>, tMt eU 
tbefidesy hut feme. 

ZXIL A Perfed number is that which is equall to 
iit$ own parts. 

^sS.ep' 1 t.But a number that is UJfe then it*ff4tns 
is uUed 4n Abounding numher'iimi a greater a Dimi* 
autjve zfe 11 is an ahoHndinp 154 diminutive number. 

XXI ILOae number is faid to meafure another^bjf 
that oumberj which* when it multiplies j or b mulu- 
plied by it» it produceth • 

In Vivifion,a unitie is to the quotient as the lihifir is 
to the dividend. Note ,^hat a number placed under an- 
other with a tine between them . figmfies divifion : So 
ArzA difided by B>lc C A = C x A divided by B. 

B V 

Two numbers are called Termes or Roots of Pro- 
portion > lelTer then which cannot be found in the 
fame proportion. 

Poflulates^ 0r Petition /. 

i.nrHat numbers equall or manifold to any num- 

^ ber may be taken at pleafure. 

X. That a greater number may be taken then any 
number whatfoever. 

3. Tiut Additipa^SubftraOioni Multiplication, 

Di- 
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Difiiion > and the Extractions of roofs or Gdes of 
fquaie and cube numbers jbe alfo granted as poffible. 

Axhmes. 

U\}l7HatroeYer agrees with one of many eqiiadi 
numbers > agrees likdwife with the re 'i • 
a. Thofe parts that are the fame to the fame parr/ 
or partsi are the fame ampnsft themicl? es* 
'3* Numbers that are the fame parts ofequafl 
Aumbers>or of the fame nufnber> are equall amcii^ 
ChemCetfes* 

4. Thofe numbers^fwhom the fame nuitibcr>0lf 
equall numbers > are the fame parts' > aree^aUa- 
nobgft themfelfes. 

5. Uoitle n^eafures every number by the uiiicitt 
tbac are in it; that is>by the fame number. 

6» Every numbermeafurcsitfelfby aUnitie* ' 

7. If one number>multiplying another ^ produti 
a third > the multiplier (hall meafure theprodoAby 
the multipliedi and the multiplied (hall mtafurc tiki 
fame by the muhiplier. 

Hater g Ho frime number is either a f lime > fMi , 
^ fquare,pr cube number. 

Si If one number meafure another, that number 
. by which it meafureth (hall meafure the faile by the 
unities that are in the number meafuring 3 thjit is» 
by the number it felf that meafures. 

9. If a number meafuring another > multiply that 
by which it meafureth, or be multiplied by itiit pro* 
duccth the number whioh it meafureth. 

10. How many numbers fo ever aqy number mea- 
furethj it likcwife meafures the number compofed 
of them. 

11. If a number meafure any number j it aHb 
meafureth every number which the faid number 
meafureth. 

1 1. A number that meafures the whole 9i t part: 
taken away > doth atfo meafure cte tefidoe; * 
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Am... E.. G.B 85^ Jftw^uneoHdlliutm* 

C...F..D Jj« hertABjCVi, hdig^ 

H^-- '^^ groeii, rtei#r CD 6 

thegredter AB (4iii< thenfiihte E^jrom CD,&c.) Ihr 
4mdlterfuut fuhfhddthm > imi /ilre immher remdining ih 
tuvftrntafurtiifefrecedeniitttthfimtie GB betahnj 
tbm are the numbers which wtrt pven AB,CD> frime 
thtamet^ the other. 

If you deny it Jet AB, CD have a common mea- 
fuMy namely the minlber R.Thffefere-H meafuring 
CD> 4oth s- alfo meafure AE i and confequently toe ■ 1 i*«jr i* 
remainder £Bj d therefore it likewife meafures CF. 
and k (o the remainder FD ia wherefore it aHb mea- ■*•** ^ ^ 
fares HG. But it meatfnred the whole EfBiand ^ there- 
fore it mud meafure diat which remaineth GBja a- 
oitie, it felf being a numberiCiFi&i>)& ^ ^hfrtd. c 9.«x.i. 

P R 6 i». I L 

. 9 ^ Tiponmtets ABi 

A* £ B 1$ 9 ^ CB being giveu^t 

6 3 ^me the one to iht 

I C F...D J * I ®^^ • " iP*'' •"^ 

G - - - ' ri&eif greateft torn- 

mon meafure FD* 

Take the leflTer number CDfrom the greater AB 
as ©ften as you can.If nothing ^emainsi * it is mani- ■ *'*'-'^ 
fcft that CD is the greatefl Common meafure. But if 
there remains fomething ^as £ !)) then take it oat 
of CD, and>the refidue FD out ofEB , and fo for- 
ward tiJ! fome numb^ (FD) meafure the faid HB 
(y for this will be^before you come to a unicie.J FD b i.y. 
ifaall be the greateft common meafure. 

For F D r meafures BB > and ' f herefore alfo CF ; I J*"/^y 
and e confequently the whole CD ; ^ therefore like- « n.M.f, 
wife AE j and fo meafures the whole- A B. Wherefore 

K it 



14^ . Tbifevemb Soif^ff 

it u erident tha^ FD is a common meafure. If you 
deny it to be the greateft^let there be a ^ater (6i) 
4ttMhj, then whereas GmeafurcthCD » it 'muft likewifc 
• t^mx.jl meafure A£,e^therefidueEB,ilasalfoCF>eaDd 
f/S^ by confequence therefidaeFDj g the mater the 
^»**'- lt(t^.^fkicbisahfHrd. ^ 

Hence , A nuonber that meafurcs two numbers^ 
does alfo meafure their greateA ccumon meafure. 

P X o p. 1 1 L 

A. 11 ThrtfrnmAersbeinggivenfAfB, 

B 8 C9 net prime toone an9th€r i tofmi 

D »..« 4 9ut their gredtefi cmmon meafure 

C. 6 E. . 

£ .. & Find out D the greateft com- 
F •* * - men meafure of the two numbers 

A,B.IfDmeafures C the third, 
it is clear that D is the mated common meafure of 
flit the three numbers. If D does not meafure C , at 
leaft D and C will be compofed the one to the o- 
thereby the CoroU.of the Prop^ preceding. There- 
lore let £ be the greateft common meafure of the 
(aid numbers D and C j and it. appears t* be the 
number required, 
tfon/r. ^^^ ^ ^ meafures C and D » and D meafures A 

§ iLMTi^. and B ; therefore ^ £ meafures each of the numbers 
4^B>C:neither fliall any greater (F) meafure themi 
CMr.i«7. £)r if you affirm that > « £en F meafuring A andB> 
does likewife meafure D their greateft common 
meafure; and in like mauner>F meafuring D and C, 
does alio meafure £ c their greateft common mea- 
^jmff^. fureji< the greater the Jede. ewhichis ahfurd, 
•9**" CoroU. 

Hence, A number that meafurcs three numbersj 
does alfb meafure their greateft common mea- 
fure. 



I 
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# 
P B O P. IV. 

V 

A ^ Bveryleffe9$mherA.is$fev€ry 

B.^ 7 p^^^fr B dtbtr apart <tf farts* 

B...^...» iS If A and B be prime to one 

B ...k..4l-9 another » a A (hall be as many * ^^f* 

parts of th^ number B> at there 




Laftlyjf AandB beothetwife compofed to'^ one 
another! cthe grearel common meafure Ihall de- ^^*fl* 
termiae bow maqy parts A does contain of Bias 6 



=;' 



Prop. V- 



6 6 4 4 

^..••••^ vj ••••*• C Iz« £ •••• rl •••• X Q* 

If a mtnfbtr A he a fart ofd nunAer BC)W<aiarfaf 
numhtr D the fame pan ofi{gHher numhet IF i then 
both the numbers fgether (A -4- l>)fhall be the fame 
fart of both thenimSns together (fiC-^ET^ ,)whkh mie 
mtfAber A is of one ttMmher BC. 

For if B C be refol ved into it's parts BO , GC j e- 
quail to Ajand £F alfo into its parts £H,HF equaU 
to D j 4 the number of parts in BC (hall be equall * ^f* 
to the number of parts in EF.Thereforc lince A-+-D 
^ = EG H- EH = GG-hHF,thence A -+.D (hall «'••'!#• ^ 
be as often in 6Ch- EF,asAi»inBC.Ff*/VAjwiw *•*''* 
he Demwfirated. 

Or thus. Leta = »,andb = y. than za'^^x, ^ ^^ ^ 

and I b = y. wherefore 1 a -4- i b = x -i- y. there- 
fore a -4- b=xHr^. IV. W. toffe 'Bern. 
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^ P K D p. VI. 

J 3 4 4 X/^ wirmkr 

A ...G... B 6 D .f. H .... £ 8 AB he parts ofm 

C 9 F 12. uumhtfi^, and 

dHothermmher D£ the fame parts of another number 
I'^tbenhothnnmhers together AB-+DE fltdtlSe of both 
mmhers Hgether C-4*F tbeftmepgrtsythai me numBer 
A6 is of one number C. 

Divide AB into its parts AG^CF> and DE into 
hip*t5DH»BE. The multitude ofp^rtsin bodi 
A^ DE is eauall by fuppofition ; Wn^efore GtSCc 
a fyp, AG a is t&e &mc part of the number C » t hat D H i^ 
fc f • 7. of the number F i therefore AG-f-D H ^ ft atf be the 
fame part of the compounded nurrber C-f-E , that 
one number AG is of one number C.^ In like man- 
ner GB-4-HE is the fame part of the faid C-+F,that 
c%.sM,y, one number GB is of one number C « Therefore 
AlH-DEis the fameparts of C-4-F , that AB is of 
C JV.fVJobeDem. 

Or thus«Let a=* x, and b= «y , andx-+y=gt 
dnojbecaufe | 3l:=Jz x , and 3b _ i y, is 3 a -+ 3 
b = ijn-iy=rig. therefore a -+ b =J g =r* ; 

Prop. VII. 

5 3 Jf anumber PAbe 

A £ .r. B 8 the tame part of a 

6 10 6 numierCDi that a 

G C F....«.Di^ part taken away AE 

is of a fart taken a- 
H^iO OF ythen /ball the refidne EB be . the fatke part of 
tht rtfidue FD that the whole AB is of the whole CD. 
a hpo0,y, « Let EB be the fame part of the number OC that 
** ^ '• AB is of CD, or AE of CF, * therefore AE-+EB is 
the fame part of CF-+ GC that Ala, Is of CF,or AB 
5t « V ^ CD. , therefore GF=CD. Take^away CF com- 
c Mjt.y, mon to both j& ^ there remains GC= FD. f M^ere- 
foTe £B is the fame part of the refidne FCt(G€^ that 
the whole AB is of the whole CB. Which was to be 
9em. 

Prop. 
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Or thus.Let a-+b=xj and c-4-d=y ; and x^^J 
y,in like mauner as 3=3 cj I fay br=:5 d. For 3 c-h 
3 d/*=3 y:=x f =aH-b. take away from both 3 ' J**' 
ci=ajand * there xeoaains 3 d=b. W.W.t9 he Dem^, • ^'* 

P B O P. V I 1 1. 

61411 ifdnuwAerAi 

A H..G.... E.. L..B i€ Jfetbefamef4rtsif 

J S ^6 4 numhtr C D > 

C P D14 ^i&tff 4«^4n /tf/nii 

oTPay AEit 9fM 
f4ft taken away CF ; the refiduealfo IMJhallhecftbe 
rtfiiut FD the fame fattSi that the wh^lt AB U $fthe 
vhoUCD. 

Divide AB into AG, GB> parti of the number 
CD i alfo A£ into AH, HE 9 parts cS the miinber 
CFi and take GLr=:AH=HE. « wherefore HO= , ,,^^ ,^ 
EL. And becaufc^ A6=GB«c therefore HOrrLB. b «^r.' 
Now whereas the whole AG is the fame part of the *^ ' •* ■• 
whole CD that the part taketi away AH is of the ^ ^ ^^ 
part taken away C F > 'f the refldue HG or £L (hall 
be the fame pnrt alfo o^ the refidue FD that AG is 
of CD. In like manner > becaufe GB is the fame 
part of the whole CD > that HB or GL ai« of CF> 
' therefore the refidue LB ihall bo the fame part of 
the refidue F O that GB is of the w hole CD. Tfaeie- 
fore£L-^ LB (El\)u the fame parts of the refi- 
due FD 9 tliat the whoJe AB is of the whole CD. 
l¥,tV.io he Dem. 
Or thus more cafily.Lct a-i-b=T»iiul c-j-d=y* 

f i.t. 

g Therefore 3 c-t-3 d = 1 a -4- 2 b. take away from B hP 
each 3 c*= 1 a , and /k there remains 3 d= 2b. il^^, 
' therefore d = * b. whichwas to heDem, 

Kg r X P. 
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P K o p. IX. 

A....4 If, a number Ji he a pari 

4 4 df a Humher B C , and an- 

^ B ••«# G •• .. C S mbernumher D the fame part if 

^ 5 D ^ another number £F ; thenaltetr 

5 ' y iMre/y what part or parts tin 

B H •••.• F 10 * ^rft his of the third D^hefame 

part drpdrtsfball the fetondBC 
ti of the fourth ET. ' 

A is Uigpofed *^ D. therefore Jet BG , GC> and 

SHjHF^parts of tBe numbers BC ,£F be eauall; BG 

and GC to Ai and EH, HP to D. The multitude of 

parts is put cquall in both. But it is clear that BG is 

• i.i#.y. ^ the fame part or parts ef £H> that G C is of ]|i F; 
••HT- * wherefore BC (BG-+GC) is the Tame part or 
^ ^'^^' parts of BT (EH h- HF) that FG aloije f A) is of 

EH alone (D.) which was to be bem. 

Of thus. Let a =: b J and c =:: d ;^ or 3_a r=: b i 

* If f ' - i 

and 3c =d, then is c * = 5^ := d 

P R o p. X. 

A »«.G f . B 4 If^ number AB he parts of a 

Cff,^ ffwm^cr C 9 and another number 

$ ^ DE the fame fara of another 

P ••.^. H ....r E 10 number Fj then alternately y what 

F • ♦♦ I J parts er part the firfi A^isefthe 

thM Dfi, the fame parts^ part 
Jhadl the fecond C be of the fourth 7. 

AB is taken 'TD D E,:jnd C TJ F. Let AG.GBi 
and DH> HE be parts of the numbers C and ViVi\<, 
as many in AB» as in DE. It is manifeft that A G it 

• 9- y* the fame part of C> that DH is of F« < whence alter- 

* 1-^9'^. nately AG is of DH, and likcwife GB of HE, & i fo 

conjointly AB of DE the fame part,or parts,that C 
is of F* wUcJb was to be Dem. 

Ortbus.Leta=ib,&a=2dipr5 arr^b^&jc 
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Prop. XL 

If a fm *tkm 4m4y 

4 3 A£ h to 4 fart tdkm a- 

A .... E ..« B 7 i^ayCF , astbewboU AM is 

% 6 to the whole CD, the re(!d»9 

C.^.—.F Dl4 alfoEBjhdllhetotherefiiue . 

~ TD^^ewhoieAMittotho 
pb9leCD. 

Firflylet AB be "D CD i « then A6 is either a part 1 4 7. 
or parts ofthe number CDjand like wife AB is ^ the ^ *•• ^T. 
fame part or parts of CF i e therefore the relidiie EB *7**^ ^ ^* 
i$ the fame part or parts ofthe reiidue FD that the 
whole AB is ofthe whole CD. ^ & fo AB.CD :: EB. 
FD. But if AB be C CD> then according to what 
is already 'diewn, will CD. AB :: FD.EB. there- 
fore bj inverlion AB. CD :: EB.FD, 

PROP. XII. 

1 . . . , 

Aj4. C> &. E, |. If there be divert numhert , 
Bj8. D>4. Fi^. hmifnunyfoeverffrofortionaU 

(A.By.C.D :: E.fi ) theitas 
one of the afttecedentt A is to fine of the confequenit Bj 
fo/ball dll the antecedents ( A -4- C H- E) be to all the 
tnfeyunts (Bh-D-»-F.) 

Firdslet A,C,E,be •^B,D,F,-rhen(becau(€ ofthe 
fame proportions) 4 (hall A be the fame part or parts * m dtfj, 
of B that C is of Dj * and likewife conjointly A-+C ^ *•* *'^- 
(hdll be the fame part or parts of Bh-D that A aloae • 
is of B alone. In the like manner A-+C^t|-E is the 
fame part or parts of B -fr D •+ F that A is of 'B. 
•Therefore A^C-+E. B-+D-*.F ;: A. B. But if ^.^^^y. 
A,CiE,be put greater t^en B,D> F, the fame may be 
(hewn by inreriion. 

K 4 r&op. 
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Prop. XI IL' 

A>3. C, 4, Jf there he foMrnMmhertfrofortidmiS, 

% {. DjTx. (A. B{: C. D.) then Mlterndtety they 

fhtiU^oiefrofirti9nalli{A.Q ::&DJ 

¥lrtt Ifet A ibcfC W^B and D,aod A ^3 C.Bf 

t M. ivf.y. reilbo of the &mc propotrion « fliallA be the fame 

^9.«^io. jattorrartsofBithatCisofB.* Thefcfeie alt#- 

'nat(!ly A is the fameisart or parts of C that B is of 

B. and (b A. C :: B.D But if AbeCT'Cy udti 

'\.' . andC Appofed "^ B and D> the matter will be th^ 

.. (junebyinvertiiigthepfoportioiis. 

P R o p. X I V- 

A> 9* D» ^. Jf there he mimhersjttm mutwyfieviti 
B,d» 09 4. A* B> Ct/ini 4S many imre equaito 
C>3- F32. them i» multitude y vUhkh m^ be eewh 
fared two a»d two in the famefffW'^ 
Hon (A.B :: D.E. 4nd B.C :: E.F,) they/huU aljo,of 
tqudlityjfein the frmefroporthn(^k.Q :: B.F,) 
. ,i • For becaufe A.B :: D.H. « therefore alternately is 

A.D :: B. £ :: tf C. F. « and fb ajgatn by changing 
A.C :: D.F. IV.WuoheDem. 

P a o, f. XV. 

I. D •. Ifd mtHe meafufe any utmh 

B...3.E 6. herUiOndawaher numhATkdo 

e^iuaiy meafrrefome other nmn* 
^er U; alternately alfojha/l a unite meajkre the tiird 
manher D, as often as thefecond B doth the fourth B. 

, JFor feeing i is the fame part of B, that I> is of £; 
« therefbie dtcrnatelyfliall i be the fame pact of Q, 
' *•*• th?* a is of E. W.W4o^h^ Pew, 



Prop. 



EUCLIDFS ElmMt. JS} 

Prop. XVL 

4- A> 3 . Jftam numhm ft, B9 MirM- 

3. B> 4* f^yH f^f^'^fdivH the one hua 

t^ 12^ BA, 1 2. $be 9ther ^fiUuctrnty numitrs 

AB>BAj tbt^fumhtn froduttd 
\ and Shjhidl beeqitailtbt mu utbtthn. 
For becaufe AB := A, k B > « durefofe (hall 1 1 i%M4* 
as often iojA>as B in A6 , k and by confequence ^ '^ ^ 
eroately I (hallbcasoftenmBas AinAB. But 
that B A=: B x A j« therefore fliaU i be as o&tn 
B*as A in BA. therefore as often as i is in ASjfo 
en is I inBA.andtffoAB^=r BA.ir.lF.ftkj)Mi« ciJM.7, 

Prop. XVIL 

A>3. 1/ d nnmUr A mHUtffykg 

z. C. 4* two numBtrs BjC >ffd»iict oth«t 

;> #. AG> 1 2. juimkrr AB« AC > ^ibe muwkff 

fToiucd 9f them fislt beim 
fame froportion that At mumbtrs fuuhiflyed dre^ 
B.AC:: B.C.) 

ForbeingABrrA x B > « therefore fiiall i be as •>f*4f^' 
en in A>as Bin AB-^ Likewiie becaufe AC := A 
3>therefore {hall i be as often in A, as C in AC# 
I fo alfo B as often in AB as C in AC.^ wherefore h%o,di>f, 
IB :: C.AC, c and thereft>rc alfo alternately B. c H* 7. ' ' 
:AB.AC. w.W.twbc'Dtm. 

Prop. XVIII. 

^ €>$• IfOfnumbrnkt^iH^lti* 

3. B, 9. tljH^g ^^ numbif C^jmiMie 

;;i5. Bc:4^ •^«"««^'ac,bgji«^ 

mtmbtn.pr^ducedtffhtmflM 
V f ^f Jamepfoportim thai tbt mumbers mMitMamg- 
(Ai::AC.BC.) ^^^"^ 

ror 4AC = CAiaad 6|&« = CB ^fo thtime 
nultipJying A and B produceth A C and RC. J',ll* 
erefore A.B ;: AC.BC* W.wao bt Vem. 



I j4 3r*^ femtb BhI^ of 

Schol. 

Hence is deduced the vulgar manto of reducing 
-feiAions (hu ^o the fame denomination. For mul- 

dplypboth by 3 and f> and they produce i^t=^ 

•becaufe by thisj 5. 5 :: ^7* 4^' Likewife multiply f 
t^yand^^therearifes^— ^;becaure7.9:: 15. 4j. 

r s o P. XIX. 

At 4* B^6. Ci 8. D> 1 2. 1/ rl^re &f ^«r iMuvf* 
AD>48.BC»48. hersmfr^wtioniA.nit 

C» D) ^ive numhtr fn- 
ducedoftbefirfl mil fourth (AD)is t^^Utothenum" 
Ur which is froimced §f the fecmtd and third (BC.) 
lUnd if the number which is frodueedof thtfirji und 
fourth (^Kl>)ht equdll to thdt produced ofthefecond & 
third (3C) thofefour numbers fhuB be infrofortion (A. 
B-frC. D.) 
52;;^ 'i-ffJ5f.ForAf.AD4::C.D^::A.B'::AC.BC. 

• iti, ij therefore A D=BC W.W,tQheVem, 
t tl *•^^ Becaufe « AD = BC , therefore AC. AD 

f 7?J: /:: AC. BC. But AC. AD g :: C D. and AC. BC 
I S 7I * •• ^••®* * *'*®'^^"^ C.D :: A.B. W.W.to be Dem. 



k M. f • 



P B O P. XX. 



A. B. C. If there he three numbers in 

4. ^. . 9. profortim (A. B :: B. C.) the 

ACjjtf.lB, 1 6. number contained under the e«- 

Dj6. treinfx (AC) h equall to the 

fquMnmdderfthe middle (^n.) 

\0d if the number contained under the extremes hee^ 

qnaU to that (B^ >) produced of the middUt thofe three 

mmAertflpoUheinfroportion/'A B% 

t B •• c./ 
• f ." T. iflW'- Fo>^ take D=:B. a tJierefofe A.B :: D (B.) 
^ "^ '* C • whmfoce AC = BDi'or BBL wUcb waito be 
Dip* 



EUCLIDE'S lUmemi. lit 

i.»);/.BecauftAC«= BD> dittefbieA. B :: D jJJ^y^ 
(B)C. w.WMhf'Dm. ' ^ 

f X o r. XXL 

A... G..B5* £ lo. NKiikrj AB> 

C** H.D5. F .6. CD^bangthekdfi 

of ail that have the 
fame f re fwtioumitb them {E^ ¥)<Ue equally meafitfe 
the manhers E>F Junibtg the fame ftefwtiw with ibem$ 
the greater AB the greater E i and the Uffer CD the 
UffSr^. 

tor AB.CD « :: E.T. h therefore alternately AB. a hr* 
^ ::CD.F.« therefore AB is the fame part or parts ^^2fif^ 
<MfEthat CDisofF. Notpartsi for liFro, then let 
AG>GB be parts of thenuiDber £j and CH> HD, 
parts of the number F.« therefore AG* E :.* CH. F« 
and by invcrfion AG. CHdvE. Ft :: AB. CD. J">-T. 
therefore A Bj CD are not the leaft in their propor- * ^^ 
tioAiwhichis contrary to the hypotheGs. There* 
fore,acc. ^ . 

Prop. XXIL 

A,4« D, 12. Jf there be thee Uimdrert Ay 

8,5* £,8. h,Csamd other namiersequaU 

C, X. F> 6. to them in maMtude^ D^EiF; 

vMehmipjf becemfaredtw^fSf 
two in the fame frofortimt landifalfothe frof(*rtioit of 
them be perturbed (A.B :: E. ¥.aud B.C :: D.E.) then 
rfequaliij they AailbeiMthefammfrtioit (A.C:: 
D.F-) 

For becaufe A.B4:: B.F)theiefore (hall AF=BEs •hr- 
andbccaufeB. C::iiD.E, ^ tberefn t BE = CD. J/^, 
€ and confequc|itIy AF = CD. d Wherefore A. C :: d t'% 7. ' 
D.F. W.W.tobeVem. 

■ 4 

Prop. 



%j6. Thi ftvenih Mnl^rf 

f s o p. XXIIL 

A| 9. Bi 4. Vumhenf rime the one to the 

C D--- thefyA^Bydretbeleaftofainui 

£ • • hers thst hMve the fame prof on 

with them. 

If it bepoflible » let C and D be leflie then. A a 

afti.7. 6 a and 10 the fame proportion 9 « therefore C in 

fttcesAequally as D iReafures B > oamdy by t 

ktfi</.7.. (amciiuiDbcrFi andfoCihallbc^asoftejiiDA 
cif.7. lisisEyc likewife alternately, £ as oAen in A a 
in C* By the like inference as many times as i is 
D, (6 many times (hall E btin JLTherefere £ «< 
fuies both A and B j which confeyiently met 
prinethe onetotheotheocoMrr^MiAe tfjftrA. 

Prop- XXI V, 

Ajf. B.4. NMnAetrAiBsbMii^tkiei^ 

C--* dMthdth^vetheftmefnfotti 

D*-- £-- with thtm^ 4ft ffhme the onttoi 

•thtrs. 

I£itbc pollible,kt A and B have acommou mc 

fare C3 and let the fame meafure A by D > and B 1 

•f.«*.T. ty x^. ^ tiicialote CD = A> and CE=B.* Whoeft 

''*^' A.B :: DJ^ But D and fi are lelTcr then A andBi 

being but pacts of them. Therefore A and Ban a 

the leaft in ch^ pcoponion, ^g^ii^ ^ ffyf^tb. 

^ R e P. XXV. 

A, 9. B> 4- //^o mi«i^rf ArB^ hefrimei 

C,$. D-- oncM^Aroflkfs rAewnrtcrC«N 

furingoneof them AJbtdlhefftime 

the other MMimhefB' 

For if you affirme any other D tonunfuvQ^i 

» ii.«jr.> numbeciB and C, « then D meaftuing C docs al 

meafure Ai and confequently A and B are notpm 

the one to the ether : which is 4g4infi the Byf^h^ 

PROl 



EUCLIDS'S EUmentt. i^j 

V % o ?. XXVI, 

A, f, C,8; Jftwfinumherty A^Bibe 

Bfi> prime to any numherC > the 

aS^iS* E---- wmherdififrodHcedof them 

F " AB IbdS he' f rime to ihe 

hme C. • 

If ic1>epoAiblc i let the number E be a common 
meafure to AB^and Ciaml Jet A^be = Fi« thence ^ ^^^ 

AB =EF,** wherefore aUb &.A ;:-B.f . But becaufe ^ ,^ ^^ 
A is prime to C, which £ meafurcs}* therefore £ and e if. 7/ . 
A are prime to One another » i ahd foleafi in their j^|*^* 
own proportion^* and confequently they muft mea« 
fure B and F5 itamely F (hall meafure Bj and A ihall 
meafure F. Thcrefofe feeing £ meafures both B 
and C»they (hall not be prime to one another : eott^ 
tmyt9the»yf9th. 

Prof. XXVIL 

A» 4. B» 5 . If two numbers A > B ^ be prime to 

Aq> li. one another J $hat dlfo which if pra^ 

D> 4* dtte'd of one of them (Aq) flraU be 

prime tvthe oiher B. 
TakeD := A} « therefore each of D , and A are • [f'-'^" 
prime to B. ^^wheiefixeADorAq is prime toB. *^''* 
W,fV,to be Dem, 

P IL o P. XXVIII. 

« 
Ai 5. C J 4. If two mmAers A, B he prime to 

B) 3 . D> I. two numbers C, D mc)& to either of 
AfTtJ.CSl t. ^^^ > the mmtbersatfo produced of 

them ABj CDfhuil be prime to em 

For b^g A a^ B atie prima to C> ^ therefore (t»ll • ^<-7* 
AB alfo be prime to the fame. And by the fame rea« 

foo 



k f& y. foi fliall AB be prime to D.& Therefore AB is prime! 
to CD. W.W.toh€Jkm. 

Prop. XXIX. 

A> 3 • B> 1. I/iirt numhirs As B9 htftkm 

Aq>p. Bq>4« tomeantother y ^udemhwmUh* 
Acii7. BcjS. flyinrhimfelffrodun damhw 

numRr (Aq,4«(Bq>)ri^|k 
nmuhtrsfndMcedoftbtm (Aq> B4) /^«tf ^ /vtee it 
"^^ meMH9tbtf..And iftbi mmbersgkiH dtftrfiiAtH^wmi* 
ti flying the faUfrodtued numbers ( AqiBq) ff^tute •• 
liberx ( AciBc) thoft numbers dlf§ fhall be frime ro em 
another: dnd misjhall ever huff en ^ut the exttemef. 
For becauftf A is prime to 1 > « therefore Aq fliall 

• If. 7. ^ prime to B.and Aq being prime to B/4 theretbre 

Aq fliall alfo be prime to Bq. AgainibecauTc A b as 
well prime to B and Bq > as Aq is to the fail! B and 
k »*• 7' Bq> b therefore fliall A x Aq, that is, Ac> be prime to 
B X Bq) that isjto Be : And fo forth of the rnL 

P B o p. XXX. 

S 5 J ftipo numbers 'ABj 

A ...-...♦B,.... C13.D - — BCJfs frime she 9uet9 

the other ithem both dd' 
ded together (AC) fhall be frime t§ eid^er of them KB^^ 
BC. .^ind if both added together hC be prime to any one 
of them ABj the ttumoerralfo given in sbebegitimug 
AB9 BC , fhdll be frime to one another. 

I ,Hyf, For if you would have AC9AB to be com- 

• it.c jr.7. pofed , let D be the commoa meafure : a this fliall 

meafure the refidue BC: and.therefore ABj BCa are 
not prime to one another 9 wUA is dgmnfi the 
hyfoth* 

£.^/. AC, A B bebg taken for prime to one an- 
other , let D be the commoo meafojbe of ABi BC. 
h io.«x7. bBiit (eeingthat meafures the whole AC , therefore 
AC) ABsarc not prime to one anotheri Komniry so As 
hjffotb. 

■ ' CO' 



EUCLIDPS elements. ip. 

CorolL 
Heace j A numbtr> which being compounded of 
two>is prime to one of them > is alfo prime to the o* 
thcr* 



X . 



PROP. XXXL 



Ai5' B»8 . Every frime number A is prime t§ t' 
very nnmber B , v^hich it meafweth not» 
Forif any common mealure doth meafure bothy ^n 
AjBy* then A will net be a prime number} cimntry 
totbehyf. 

PROP. XXXII. 

Af4« Dj3. lftv§HHfukersAiBfmuitiffym£ 
Bf 6. £> 3. one another froduce another ABidnd 

ABp24. f"^^ f^^^^ nuinher D meafure the n 

number produced of them AB J th^ 
fbaU it alfo meafure one ofthofe numbers^ A or %,whkh 
mere gjhen at iht beginning, 

>duppofe the number D not to meafure thenum- g^gjp. , 
bcrA,andletABbe=E,'thenABr:?DEi^hencc bif-T. 

D« A :: B.£.c But D is prime to Aj' therefore D and Vi%y. 
A are the lea(k in their proportionit and confequenc- * ^** 7- 
ly D meafures B as often as A meafures E^hith was 
toheVem^ 

Prop. XXXIII. 

A} II. Eyery tompofed number A ismeafured 

S, 2. by fomelfirime number B, 

Let one or more numbers ' meafure A , of which • if'^T* 
let the lead be Bi that (hall be a prime number : for 
if it be f aid to be compofed > then fome f lefTer aum- 
ber (hall meafure it > b which (hallalfo confequentl/ ^ ,g ^^^ , 
meafure A. Wherefore B is not the kail of them 
which: meafure A, contrary t§ the Hjp* 

P R • p. 



lte Tbefiveutb Bo$l^§f 

Prop. XXXI V. ^ 

Af 9. ' Every number AJf either aprime j w mm* 
frrediyfrmefri^ number. 
Por A is nece&ijly either a prime or a compofed 
number.If it be aprifDe> 'cis chat, we affiim.If coin. 

* ''* ^ pofed 1 * dien fome prime number mtaforeth k. 

W.W.tolt'Dtm. 

P Eo p. XXXV. 
Aj^. B>4. C»^. *j ¥ tr 
B,3. F,i. G,4- L-.- 

Hemwkmy mtmbersfoeyer A AC,heinggiveiht$fiU 
the leajluumbers EiPjGi ^ W have the fame frofwtim 
mththem. 

• ^h 7' IfAilB) C9 be prime to one another) a tiiey (hall 
'* ' * be the leaft in their proporcioa.I£ they be compoiiMir 

^ let their greateft common meafure be D j whidi 

let meafure them by E^ F, G.Thefe are then leaft in 

theproportion A)B>C. ^ 

c 9.«v#. Por D X E» Fj G, « producech AfiC 3 d cheretore 

''' ^* . they are all in the fame proportion. B ut allow other 

c »■, 7. numbers H> h K to be the leafl in the fame propor- 

f 9.«y.7. tionj « which Oiall therefore equally meafure A>BjC) 

fi 19. 7.'* namely by the number L/ therefore L k HiIiK^fiiall 

*/wj5 produce AjBiC> g and tonfequently ^D= A=HL. 

ii9jtf.7, ^ f^^^ whence E Ji :: L. D.But E * CT" Kj/ therefore 

L cr~ D,and fo D is 00c the greateft common men- 

fure of A93 ^Cwhicb is againfi the Hyfoth. 

CorvU, 
Hence 9 The greateft common meafure of how 
many numbers loever do's meafure them by the 
numbers which are leaft of all that have the fame 
proportion with them. Whereby appeare the vidgar 
method ofrtducingfiraAions to the leaft termes. 

P R o P. 
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EUCLIDE'^ tkmeHfi. iSi 

P n o p. xzxvl. 

" 7ii^» Wmnlhen Mngpvn Aj B> ro jW Mf * thtUdP 
li m i ^ t r whhh they medfitre. 

A» 5. By 4k I. Cir/e. If A and B be prime tW 

ABj xo. one to the other , AB is the nu^ 

B • J ^' * . » bcr required.For it is manifiefl that 

E^.-f..- AandBmeafure ^B.Ifitbep^. 

fible , let A and B liiealure fomtf 
ether iiiimbcrD*r3AB> ifyoupleafebyEiandF* 
«tlMef6reA£=]>=BF>frandroA.B::F.£. Biir .^^^ 
becaoTe A and B c are prime the one to the otheri^^flr i.««:i. 
foleaft in that proportiooy A ihall ^equally meafure « j2l'* 
FasBdoesEJutB.E/:: B. AE(D}cThere6»e diiV. 
AB (hall alfo meafure D , which is lefie then it fdf. f ^y^' 
Wbkb it ^hfurd, § vo.if. 

h*6. B,4. F---- 2. Cif/f . PiUt if A and 

C| }• D, 1. G - - - H - - - B be compofed one to 

jU^li. another, M^thtffe be h}f.7- 

found C and D th^ 
leaft in the fame proportion. * therefore ADmB Ci fc if* 7- 
abd AD or BC (hall be the nuitiber fought for. 

For it is ' plain that B and D doe meafure AD or 1 7 M.7, 
BC CoAceiTC A and B to meafure F ^ AD > na- 
mely A by G. and B by H . - therefore AG = Prr IJ"? " ' 
BHL * whence .A.B::!!. G«:: CD. ^ and confe- ofM^. 
quentiy C equally meafures H as D does G. But D- \\l'T 
Gf>:r AD. AG(F.; therdbre AD^'meafuraF, the ric^Vig 
gitaterthckde. which tM^fwrd. 

Cotw* 

Hence % If two numbers multiply the leaft that 
are in the fame proportion^the greater th« ledei and 
chtlefle the greater > the leaft number which they 
meafuit fliall be produced. 
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f%pf. xxxyjL 
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' ' B ...... < «Milir CD, «tr /ci|lmp4(r viha 






;|i;- ■* 3iMafiiicE,ftaiidBiMarure^Cft.|iHri^Aj«(t 
»M^. B will meafiue CF. But 4 tbey oie^KltM whSli 




. thnwKdfitnf. 
•1&7.' ' '^ OtobedwleaftcJikttwd oFtlicniAaiicI 

1 d6 mcafiiK; vliick if the thinl p 4<> aUb ii|cato 
k is maiiitBft ito D u the nttotor Auritt ttr;^^ 
^C do not mesirateDjct E be the fe^ft tKat dhndC 
D cfo aitariire.£ (hall be the ntimb^ irqviiedL 
A^x. B>3. Q»4* Fork appears by the .1.1. n7i^ 
l>j6. I,ift. lhacA,lM::Qieafiifefi|M-mi 
F-— cafilyfliewnthiDeiafiirmttfdE& 

h0^% fca thqr Joi^ 'fc^'^ Dmeifigiei f » » aar^ rn ■faqVwuft i;^ 
|y 1 m«Am dii CiM f , tht greawd»k(fe Millefc 

CmM. 
Beiicett«antkK9 UthiB|eiii«p|^aieafiire 
aaj aanbcr^tliekaftalfoyviikhthqr main^ (hall 



?^or. 



Txoi.JiitiJL 

IL ■ ■ '- •* •• .; r* ^^'^ ♦' 

*^. ■■•/ J . . • . : • • ■ »■-■■ *• ' 

,0 r, . .;.:; ; ^ ^ ^ ^^ , j j jj^ tt^ ^ ; C Z • 

A>if. tfdnmnferkbtvt dij t f i ut mhdfl fiiiilt 



%Jjf*^ T^ ■ ^'f^ bw J CWIMMKX9 iVf ftfiS fHMV 

/^tJ^G be found the leaft wluch cto <inMmiHir sfiL r. 
taf:^sa^},4iaiearttreil^itisevtdeoctlia€Olurstlw ^ff ^ 
I^ytY'r ^^^ poffiUekcH^Glufvthe 
fam efH u t t j 4 ehetefote s^^^^meafme H; and (b .Gii cf^ ^ 



lir Arf •/ tkfnmah 



J.% . TBI 



rf4 



THE EIGHTH B<JOK 
OF 

EUCLIDE'S ELEMEMt£i 



£ F liert h§ MvHt nttmhttt htv wmttj 
D, <a4 ikir tiormn A, D, fjiwrt^ 

C,D,aTeiheUiifi»fatlmimi€rri^tf 

fulvrtbffiimftffmiMviihthtm. 

For>iFi t hcpoffiblclet theia be n muy orhen Hi 
F,G> H, lelTe then A, B, Ci D,aiid ia the fame pto* 
porti*D with tbem. aThetcibteofe^aalitf A- O :: 
E . H. and confequmtly A & D at« pnine ausnixa , 
k and To the lead in their propor(ioa> * equally [•»«• . 
furiagEandH > which aielelTe iheathemfelTefi 

P S o r. I L 



- A, ». B. J. 
A^i 4. AB| 6. Bq) 9. 
Act. A^B,u. AB), 18. Bc,>7< .. 

r«jM oMlie lt»ft wtmktTt {ouwuttliy fnfmi»- 
mUi> "miar)i ts pMUirrtfuiTtd t m thtfnfmtUMff- 

Lt I A and B be the leafl ID the propordoa ^veo} . 
Thta Aq,AB,B^ifiialV\)&iWtb<[wtuaiii,tklane 
coatiaam '"- -'— ' - •"" 



li pioporaan dus k tt lA^. 



EUCLIDFS EUmms. 1^5 

For A^.AB4::A. !^«:: AB. BB. Likcwifebe-^ >7 1^- 
caufe A and B are h prime to (ftie another , cfhadl c^yT 
A^j Bqj be alfo ptime to one another 9 d and fb .Aqi ' **.^* 
AB>Bq) are rf thdlead iu thepropbrtioliof Acd 

Moreorer^ I fay Ac AaBi ABq 1 Bc> arft dft fedf ' 
leift 10 the proportion of A to B. for Aa A. AqB « g. * 
«:: A.B.*:: ABA (AaB.) ABB. # and A.B::ABf; 
BBq (Be.) Therefore fincc Aci and Be , are/|>riftie ' *5jj7' 
to one another j likewife ^ fiial! Ac^ A^ 1 ABq^ Be ' ^ * 
be the four leaA rr in the pr6fortk>n of A to B« 
In the famte manner may you £ndotK as ifrany phv 
portionall numbers as yoa pleafe. - W. W, to ht iwif* 

« i« Hence) Ifthreenuisberf ^booe the lenfb tare 
fMflortiQiulh their extremes fhall befqaaxies y if 

* ii HONlr ma&y Extremes proportionall totf^ tftei^ 
be > befng by this propof. found to be tife feaft in 
tie: jf^txi poportiovj they are prime to one an- 
ovBef* 

. ji« Two numbers ) beioe theleaft in the nreii pif^ 
focvkm > doe meaiure aU the mean num&rt vi^Bat* 
^leiFerbfthe leaft in the fame proportion s becanf^ 
they arK'e from the multiplication of them into <^r- 
taitt other numWn. 

4« Hence alfo it appears by the cotfftrudion > that 
thefericsofnumbers r. A, Aq>AC 5 i/BiBq,Bc$ 
AC) AqBy ABq> BC, connfts of an equaB multitude 
of numbers; and confequentl/ithe extreme numbe^s 
of how many foever the leaft continusiUy pr6pot* 
donals are the lift of as many other continually pro- 
portionalls from a unite, as the extremes Ac, Bc> of 
the continually proportionals Ac , AqB , ABq> BCf 
arif tHe laft of as miny proportionak from- antdte. 
i>A,Aq, Ac; and iiBj"q96c, 

5.i,A,Aq, Aci and B, BA, B Aq,'and Bq,ABq, trte 

H* in the proportion of i to A. Alfo B, Bq^ Bc;aud A » 
AB>ABf; and A^> AqB are r* in tbefxo^oiuoBkoV^ 



I« T*f «»«*:: «»«i t^ 



» -f 



M# r. HL ■ - •^'^" 






A>t. B»fs. C»^t« |X»S. jr/<fcMHf if lirffif 



• lit 



ilicl»froparcioir«(A to8 sJikey ibaUkiMadKR 
AbaAdbCi Dj chenfaic » .byche ImBd Cinl.^ 
die pwcsAeotfr^f. the extremes A and D am ffiM 
CO one aaoctor. iKif^fe.kOMi. •^. ;: 



r « o f * i V. : 



Ai*. B-f. Q4* P/|. ^ii^w>»r>#if jjiit 

MB, liffjlCifpyif 

• li. y- « Find out I the Icaft number which B and C do 

^if4f' mtafuftiandlai |(oieafure E^asoftenas^Adoec 

>noth«: FjWi* by the fasie number Hf ^AITqIj^ 

CmeafuiecheiaidSasoften as Omea^^ an.Of 

charG. chen F,BjG»fliaU be theleaftibche prepoiC 

at ijr^. dons givan.For AH # 2c F, and BC ^ =;= 6^ tbfPK- 

^;f ^ lbrcA.B:rAH. BHf ::!. E.Inlike|QannerCeD 

II £.Gi cheiefaiv F9 £t G» ace cooctnualiy pro|}oi> 

dooallindiepiepofcionsnivenk And tb^ an? no? 

reofer chelcwinche faid propoftions : lot con- 

# fti.y. catfc othef numben IJCXito bie rliie teaitl/dien A 

and B mutt equally meafute I and R/aod C and D 
KkeviieK andL} and/b B andC meafoiacfceiaaii 
B. f Wheiefere alTo £ 'meafures the lame number 

* **' Kivhichti Mbtbeoit feir. whiibis^hfuri. 



i^ik 



EUCLIdE'S JMiici. i^ 

Ai6. B, 5. Ci4- D»}. S>j. Fi7- 

)^#it ibvepricivc^tions bciifi| f^huybA to K Qtt^ 
JB^m4#ta F r nid om as betoic three Dumber 
^lUii» Jei^ eoocimiaUy m tfM^ moporaoBr«f Ak 
tiL«Mli C t»0. TJm if a ■■■fan I > ^cdvfflK k ^,,4^ 
octo onmbcr K whidi maf In cfBfiljr n4ilfiuMAif i 
HMmMuiMow imdMfi Hf@»1bi&> fluil be c«a- 
Bw Mlf I hi featf in tfccgtyen propoi d opiiHimKiiiffc ^ 

k i iJ Uo fco^therway.fDffOft thcoV^ dljli^ihfft 

h»6. B, 5. C>4. ]!/}• E, !• F»7* ■>: o; 
H, 14. G,29. I, 25« / 

M>43. L, mO. ]C> 30. 'M, 105 • 

If £ dot not meaf ure I , let R be the leaft which 
'&d^I Wibiuibre; and as qften as I meafdtesKj' 
[iB^ j^fteqi meafure L>and H atfo M. fo likeid^' 
„SpiiS^V^itti as p&en as £ rAeafaits K. Thefeur 
ihilffltitii MX) K, N (ball be leaft coi|tinually in th« 
p4^fi'ftbffit6oviM 9 which we may deaoaftncedr ' 
De£bre» 

' f % 9. V. 

C^ ]i,7» lUm m m l w CD ^ 

hemmftfedtftkeirfilm^ 
:forbecaufeC9.ED«::C«fii«aiMifi9.cr::]>i. . 
^.& CD»_CD ED , tbeo fliaH he tlie ffo- { ^.V». 



porcioo CD ^^ C D ir.rr.if le 29Mr. 

E» S F. 

P « o p. VI. 
A>stf.B,i4,C, |6.D»54*B,lr. Iffhmhifmmf 

medfkre ithe fecund l^^f^trfidi^^f tie «lm wmtk- 

l4 ^ 



•taiffr. Becau(t A does iiQCniearureB»«iieitIierQia]| anjf 
one meafure^har which next fblloWes i being A. B 

>^if- 7- ;: B.C :: CD)lcc> Take three numbers, P.G.H.the 
le^U in the propordon of A to B. therdlprc Ut^ce A, 
^qa not meafure B ^ ^ neither (hall F mcaftttf'.iff. 
s thecefere F is not't unite. But f and H aro prini^ 

4 J'^ ^' to one anodicr} and fo>^ being of c^^ualirv A . C : : F. 

• If 7- H.andp does AotnacafureH.^ neither ftaU A ai«»p 

fore C; and cenfequently neither (hall B aMaliuB 
P« nor C meafure £«&€. because A.C«:;B.D#:« 
C.E>&c,In like manner four or fife numbers btfng 
taken theleaft in the proportion of A to B»iMiFill fl|h 
pear that A does not meafure D and -B j nof does B 
. meafure £ and f > &c. Wherefore none of them fliali 
. ineafure any other. W. W. t$ he Dem, 

P K o P. VIL 
A>3. Bi€, C, II. D, 24. E, 4S. 
^ Jf there he mtmAers centimtdlly froportiamgii heifp mi§ 

fififver AiB)CD S> Md$hefirft A medfureehfUfi 
Jiflmil dlfo medfure the fecwd B. 

• #. y. ' If you deny chat A meatbres B . d then neither (hall 

it meafure £i Which is amtrary t$ the Byfth,. 

P 1 o P. VIII. 
A>i4* C>35. D,54- B>Si. Jfhetweem two fmn^ 
Gi8. H,ii. I,z8. K,i7- hen A) Bj then fiUi 
JEj3>. L*48. M,7£. F,i*|. w«4if fnf9rtimuif 

nmuhers in continudM 
ffofeieikm Ci Dj icf mtwy mum cemiuHdUy frefortio' ' 
mdU fftmhefs dsfdll hetween them , fi mdnj dlfi me^m 
pmthmdlfy ftefettiondU numhets jhdU fall hetween 
two ethernumhers £ jF) wkeh hdve thefdmefrofortietf 
with them. (LiM.) 
^ M Take G.H^I, K, (heleaft H* in the proportion 

5 ^ 7 of A to C > ^ of e<]ua]ity (hall Gf. K :: A. B « :: B. F. 
^ %#• 9ut Gj^nd K ' are prime to one anptber.t Wherefore 
•i*i.^ (GmcafuresBasoftena&KdocsF. Let H. meafure 

• f^* iL> and I likewife M by the fanjp number^therefore 

^^I'jMjF are in fi^ch proportion ^ d|H9l>K» that is 
40 JgBiC.D. l|r.i^.ttktDnk 



EUC LIDW $ Ebimtt, 10 



^• .«i" «•• V '■• * 



. < > P » o F- IX. ^ 

^-- T. I/f»0«iifl»t^frf AtBtt 

6i4^' Hi#. I,9. megnmmidurs m tmnimd 

f^J^ C|i>» D>i'* Bii7- .^nftiyiwi C , UfkM-h^ 

frtfrnftim htmem mber tftbem and 4 imkie. 
' lcb«yMieac>tltat l,l»Q«A. aad i>F,LBj «c^Si 
ftfid- ^nmnr a* AsCiP^B. oamely by chc 4. CafdL 
k.9, fr.w.tohtDfm > 



1 * A*«- 



A3S. I,ii« K)i|. B>Y7« Jfhftinentw0nimAm 

III cMirf M^lf fnfwihmfM hnween nther ^tkm tmf 
^ unite Jo ma»y meofn alfoJMlfiUl m ^mthm^Uf^^ 

/ fpfpimhetveeu tbtm^ I^. 

^ K^ ^;pFi G, aod A, D^F (Y) BG C|[) i«f| 
Jir b^ M» therefore* ace ' 



J*- 



P R f F. XL 



■ ■ 1 

Aq>4- AB>6. Bq>9. Af^Bq^iiSperrff «if fic^jKV^ 

ftmimuiU mmkr A B : iflli 
tfftffuae hoto tlftf^Ure ^c^ it in ioMt frof^ftim 
ifttit of the pie A to the fide B . 

, «kif i|iaiiifefttiiacAq)AB>Bq,are rrjltaodcoo* • *^&. 
lip^l^q^dy alf9 Aq_ A doubly. W.W.toheVem. *"**» 



II H^^ 



\ 



i^ tbiiifM »$^iif 



1 . <> »■ r 



1 ■* - 



f / . 



r-R-O f. Xlt- ■■»■■•■; -" ^':i5 

•■■■■..' •^■- ■• -■ ■■■ ■■ .■■*>^s 

ft^m ti mk M mmAen A<)B > AB<j: ^ H^ ririe ^ 
ih9 emht Be j» tfMi piHf $ rti $ m tfHtdi m whkk ibt 
A f f r« i&f jCif B. 
• ti. rv.Mw AciAaB»ABo,Bc,ara'3> Id thcpco^i 



...,:... '. "• 1 ■ "*': !J'':'^? ij 

Aji. Bi4« C,9. v.fT«>^^^^ 

.A<| 4. AB.8t, Iffitf. BC,;i; Cfltf^^,. v 
AtJ. AilVI. Alq^lt. UM^ BqC»i» t. 4C4^ f tf XSQ4S«b 

fhm AyB, C> wKir^Mi; th^fniBth Aay^^CJN^ 

fm t fii m uU l;mU tks flkUlf^itf hdffm f ibetxtrmit. 

ror A<]>AB>B<f>BC*C<) ^i tre ,^» i theceft»e of e- 
'^>4^ f ■liry Aq,1<| :: Bg.C^. iyjr,>» ^ Paw. - '^ 

«Att»Ac,A<iB,AB|iBc,Bqe>BC<)»Cc» Mf^^ 
AtkoefetelilEewirc aftqntmj Ac. Be:: Be Gc. 
iKir.MlffOiMk 

f » o» XtV. 
A^^ Al»tft« F^i^* 9"^ /fMff MHkf Af 

A^ ^ Bf 9« MMMMt tf pUttfi ^W^MMV 

, Bq* #fc /Sife «//« rfthfm^ 

(k)fMmt4fim thjUt 9fthe mter (B:) c^ ifihefid^ 
9tmmffn0f9 A flPM/We ri^/Kie ffumthtr Bjfiefpuire 

uHyf. 



at. • 
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I. If)f .For Aq. AB ' :: AB.Bq.therefore fcciji^ bjr • t.#ii. a 
the kypbthefis Aq fneafum Bq i "^^ it fliall meafiiic *^' ^ 
alfp AB. But Aq. AB:: A.B.e therefore aUb A oca- « 



'U«*^l!^ A^n*^^<'<^s ^* ^ therefore Aq (hsdl is wdl 
«Miri&irellBj#^ AB meafurei ^t$* nA.W9S»^ait^ ' '*'^^* 
IftAq OMafurcs Bq. W.WMhtT>m. , 

ififw^ Be * «M ^ 
tbt fie of the one (A) JhiOl t»9dfrr9 the fie •[ Aether 
(B:; ^iif the file Kef He cAt Ac M^/ifrf ri^ /Or 
B if ihe ether fiC , W/0 ribe c»fre Ac/^/^ WM/iirf iftr 
rafceBc. ' 

i.iV|^.^F6i^A5iAql,ABqsBc«iiref ff , thertlSoic f»|5»f * 
A<Mcm^^fis>^J^^iicextr^ fliaSi jdfoc itMfitti c rll 
MImhnS AqV* Vat Ac AqB .t A. B. d theirf9i# A 'M.4f7« 

4-Jbl^ iD«a<urci B;^ cb«ie(om Ac t^^ 
«Mdiid(biMiiift|rfsABq,aii4that'Bcj •thmM' „^-, 
4^]iiittinMfiiMBc. ir.fF.ivirScp. , * 

f « e r. XVL ' " " 

h$4* B,f. If d ffiisrt ttkmkf A^im mk' 

Af|i4urBiq.tf» flM»/inrf4/pMifflMH0krM r m- 

therfMihilUe9ftheH^Amm'' 
)imthtfiieefthe§ther2: ^wd if A thepieeftheem 
ffK49fAadieM$twte0firr^hihe fide tf the ether tq^^ 
fkbherpMl thefytutre Aq meMptre thejqtMre't<i» , 

iJhf- For if you affirm that fi meafiircs B>«dmi 1 14 1. 
M4 m ftadl iiic4i(ure Bj. ^ainfi the »yf. 
''^ Ihff « If you inidotaiii Aq to nieafure Bq>*tfceii^ 
Wtmm A th^XimiMm^. contrary ie the Hy^ 

t'.: ' • 1'. ' -^ 



'V.- • 



■ K ■ ■ ' 






I7» Tiff i^hib M0§k^ rf 

P « 6 p. XVIL 

A,». B) ^. Jfd cube nmher Ac ib^ m 

Acj 8, Bca z^. medfute 4 cuht manhtr Be j nef" 

therjhillthe fideofimeM^ »^^ 
Jkretke/I^df^e other B: ^ndifAihefideofmcMhe 
Aciotntmtafurtlbtht ftdt bf the ethtr Be ;' mMpt 
pMihe cnht Ac miedfui^ the cnhe BQ^: . • • » v 

a i|.t. i.i^. Let AmeafureBi'theti Acfliallmeafiin^t 

Be. 4gdinfl thi Bjf, . .* ft 

z.Hyf.tct Ac meafure Be i then A (hall ttlesfiif«5, 
B; which is klfr 4gmnfi the ffyf. ■ . : ;/ 

J R o P. xv;iii. ^if 

e,6. "Dfi. Between twVbaMiKmm 

CD>u. ^eri C D Mi £ F derr ^I'Mit^ 

ti9. F> 3. DE}it. munf H fQt thndl ntm^kr PBg 

EF,27. Ondthe fUfKCDU^MAb^ 

plane E¥ tudeuhUfritmim 

Bfthdt which the fide C hath te the hmoiogons fide (or 

efUkefHfortim) £. 

•m^% Being * by the Hypbth.C.D :: E J. thetdSortty 

l^'^' inyerfionCE :: D.F. But CE «:: CD. Dt?«;ittt 

•I'iJ^. I>-^::DE. EJ. * therefore CD. DE::DE. «r. 

'i ^WhwrforethepixxpoftiojiofCD toEFisdoobie 

to that of CD to D£ , tlut is 1 to the propomoA of 

CtoEaorDtoJP. 



C0rdL 






Hcoce it is apparent.That between two Ukt jpl^ 
flumberstkere tails ooe meaa proportionaD tnpfi^ 
proportioB of tbc hotnologeus fides* 



F R O.i 
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V % f. XlJCt 

CDE,)o. DBIs^. "PGByi^o. lGH,ft4a. 

CD}^ DF,i». FG|t4. 

Aa. D>j. E,5. Ti4* C»^- H» 10. 



( • 



4iemawHi€nfr$f9fH§n4U nimhers DIE f I GB. m^iU. 
fktfidii CDB ii tQ $kifylU FOiii i« m^ ftrnftim 

Wiiereas by the * hyp^CD :: I.Gi* D. B :: G.K. I iV^^* 
t)ierelc>re«byiaver(ioB{hallC.F :: D. G :: «1. H. ^17.9^ 
But CDJ)F^ :: CfA DF.FG* :: D.Oj^ yNhetefon 5 /J; /- 
CD.DF :: DF.FG ;: £• H. ^ and ;iccofdiBgly CJDE. ^^ 
B«fr»£>Ffi.FGfi {; & H :: ¥QE.¥GE.ThtrtSom 
hRmrveoCDEj FGU > fall two mean proporriooals 
QVB, ¥Qfi«i Ani ib it is plain chat the pn^^rriea ' i*.^!^ 
oCCDB toFGH ia rwble t% chat ofCDE toDFB» 
orC to F. H'.K^.iv.^f Dmk 

roro//. 
Hereby it is maoifefl , That between two like fo- 
M4 awabers there fall two mean proportifWftIt iort 
tke pcofofftion of the homologous fides. 

P m o r. XX. 

A> ix$ Ci x8. H, 27. ifbetWHH ipf a rfer i 

D*!* £«3. FA G,^. A,9i,tker€ ftU9it9 MHm 

proporU9M4ll iMfff^er Ci 
rjft#/e »«Nf^f r; A> B , ore like f lane nimbers. 
' sjake D and E the leaft in the proportion of A •!! •^ 
toC, orC to B« then D meaftircs A equaMjr' at E 
does CjT't^. by the fame numbet F^ ^alfaD equally ^^i V 
neafares |^>as E does B, vn[. by the fane numMi 9* 
c 'QiefefeieDF:= A, aodBG = B. d^nd confe-t^^.f. 
«aendy A and B are plane numbers^ Bot becadir' f *^^^^* 



1 "^jfj 



174 tht^rigm^ilijf 



\j 'S 



A andB an aKb life/ l^.nr. rt>iej&». 



A»i& C»M- Pii^ B»54- y kfami fM 
B,4. F>6. G>9. mdmriAj B ifare 

: ftiVf ■■wtpf iWBw tffe/ifiy[4ipriirii/:.^. 5 jp 

•t.a ■•TafceBjF»G»tbeleaft frin the propoctMHiof 

kMiiL AbC^clwftB^lM'GaittlilieitoftteubflnicMlt 

fides ofthit be H ft f j& ofthac K aocHL. # tlieK<OK 

4^i!!fX ^^:- ^*^ :: ^^^*. But E,F,Q»<^#e<|inlIf 
•Bi.y.' riircAjCiD»vi^«by thtlmieiiuiiibCTM. and 
wift the fittd niioibm 6* Fi Gi doe eqiQll^ni^ 
taBmuDbeei C»Pj%M(. bytdefam^ aumlMrjr. 
f /TheiefineA=EM = HPM«/atidB = GN = 

8 V1J:V. KLNj c and fo < A and B ace fotid wnibtt»'«B<B4$» 
2 •T.y. that C f^ f M.and D/:;:?FN»(berefofffiibdiMN 
1 Z;J^. * :: FM-FN * :: d.D ' :: E.F :: H.ic :: FJL* whcte- 
msA. i|^. ((^ A and B are like folid numbefs. ir.iF.re htiDem*i 

AE»BF, CGjDH, Iffropmimult nmMii'k^ 
A, By C, !>• .B.C, UmfiT/jfiv^opofrMi^fli 
g, F. G, H. «ittirffrr AE,BF.CG;dHS/ 

thf tmmhers B> F, G> H^ 1/^ 
JiewtflTf fE,F.G.H) M heproformitMiL 
• 19.7. For being AEDH «= BFCG> « and AD=BCf 

^ ^ . ^thence wiB ABDH= RFCG «^that is, £H=FG. 

*^^'^' Al1imC9ie£.F :: G,H. »^.Jr:/» he jytm. -^ 

CtrWI. ^^ ^ 

, . HaKeBf^Bj^B/ForiJi::B.B(|irandr. A:: 
A. Af p« thtteiore J. B : : B.B j^ cherefere B^B '^W 

A AA^. Aq"^ AZ 

laiiltt mattAer JB ^ B ^ Be aodlbctftheiciL 

Aft-. 7R Afic. ■" V'-' 
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A^j B» C. Iftkm mmAnt'A^9 B> C ^ ctfui- 
4j S> X6. rmMUyfrtfmumkiHMd theprfi Aq ^ 

Q^B^ But icu pJain that B b a amnber/becauib F^ ^ ^ 
M C it Jiouinber.TlMsrtfbre if chrtf* Ac 

-s'.^ P It o r. XXIII. : 

-9>'/. I*'' "■ 

hBiMf<jhJ>. If four mMtrt h^MiCtlOfh 
•V»»VilS »7* fntmimliy frtforiimmU 9 «Nf #» 
:i^^: V • -" ' )5r/i •/ them Ac 4 c»ir, ihifmtnk 

l^'^Rdr'bauiiilc A€D«= BCj » rheidbce D= BC .,^ ,^ 

eatf-B:* C;thatif (b««ufeAcC = ^Bq, aiid^;^^ 

*dh«^ C= Ik^)D=5^ Bj *=lk_« = C :JB 

Ac AG AC AOC AC 

to k iiJeridllUK^ thalB is a ay^nber^bacauic Be pr D^ . « 

. . AC ACC ' 

iJYuppofed a mambcr.TlMrcfoffeif feiir iiiMibcK>Ac. 

f A o F. XXiV. 

. » 

Afitf, 24. Bi3^. IftwnHmhers A> Bi trmfit 

tkd$ € fyitare mtimhtr C trtc4 
fMutrtntmhtr D > rndthtprfi hht€f^MftmmA»t 
Wfftcmtd dfo B/kdU k 4 fipMre mm htf, 

Betwcta C and D bdiag fquan iiuiiibcn» ^and ^ ^^ g 
(b between A and B hafiog the fame proporctoBt* ^^ ' 
cialbonc nMaoproportioftalk ThnfiMt.l»MaDi%K ^1^. 



€».% ig a fqoare number >c B ali'oihall bcaf^tuute 
bcr. mw.ioheVa$. 

C&rM. 

I. Hence) If there be twoJtfceiHUibenrilB » 
(A-B::C.D)andcliefirftABl>eai^uare • the ft- 
• ii.#i|» cond alfo CD (hall be afqsarc. • ■^^■ 

H ^ *^forAB.CD::Aq.Cq. 

X. From henceit appears^ That the propuilhwrrf 
nyfiniare number to any other not fyiiiw i ii—l 
|KifEMy be dedarad in two fquaremBnbeiii.'WittMV 
K cannot be Qi,Q.:: i. a. nor i.f :: Q.Qi 4ce. 

P 1 o F. XXV. 

A^8^ za. Id. ft,x7. imtkffme fftf rnii m h i' 

to dagt her, that d cak inmi- 

herCis toacuhemimhtrDy thtMttfthm^ MM 

Wcakiiwiikr i tJkfecmd ^ fhditihmift' hi4nmCt 

mmher* «> 

ait.4 tf Between the cube numbeis CaadDi. indib. 

^^^ between A and B having thefamc|pxipoiti«^ BBi 

iff^X two mean proportioBals i therafef^ v becaufe itjtllk 

cube^i^flulLBbeacubeairo. W.lKtpheDem. 

tort//. 

I. Hence J Ifthcrebe'twonunibertABC, DBF 
(A3::D.e>andB.C::E. Fi)aod the fiift AfiC 
•:ta»#i^ beacubeytherecondDEFOiallbeaCttbe dfo. 
■• ♦ForABC.DEF::Ac.l>c^ 

a. It is perfpicQous from hencc^ That the propoii 
tion of any cube number to any other numoer not 
a cube cannot be found in two tube numbers* 



' tKOt. 
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P R OK XXVL 

A»fto. C)5o« Bi4f. Lih fldne numhtrs A^Bf 
Jk^ ■».#• f>f. mumthe pnm^fMwfHmmi 

ht isjmi§dfft€ri t mw i tf . 

Between A and B 4 falls one meao proportioiuA a if> f 
Mabflc C ; ^ cake chffce amiibeis D» Bi F cheleaft^i.il' 
ir JBdhcMoporaoaof A to C. the extremes D» 
Sf^ihill be l^aaie numben. But of equality A. B 
« :: D.F«thecdbre A.B :: Q. Q. W.W. f he Dm. 

fKm9. XZVII. 

Aiti. CfM* Df}^ Bi^4. ^Ub filid wmuhg 
ByB' Fyia* (^i* Hji7- A,B> ^f ai^tfe/^ 

ytob ito^ w l> WMwA t r is inn 4 ettht nitmhtr. 
M Between A and B fall two mean proportionatl • 19. % 
. ailnibers, namely C aod D : ^ take four number* By ^ * *' 
Fy Gt H thelealt H'in the proportion of A roCj 
^theextremet'EjHjarecubenun.bcn. BQeA*B#:: < '^7* 
£^ :: C.C . W.WJ0 he Vem. 

I. From hence u inferredjthat nc^ numbers in pro* ^ ciM«4 
portion fuperparticular, Aiperbipartient » or double^ 
ornay other manifold proportion nor denominated 
ham a fbuare number >are like plane numben* 

a. LiKewife.thac neither any cwp prime numben» 
nor anjr two numbers prime one to another , noC 
bciflg ^uares J can be Uke plane numbed. 



M tU^ 







i7l 

THB.^INT« Boot: 

|Jl|?Ctli>I'S ELIMEMTl 

tf "— ■ ■ . .1 — : — I I ■^' M^ ^ 

• T . jTJ -Jli-.' ►'..-»■ "" 

«. ■ • • ■ » , t 

Silt For^.j|4;;Aq«AQiwhg:^i:eGiicf qoc mjui 

J .^ A «ri AP r: thfffofioce beings the firft Aa U 4 fogan^ 

OrthttS. Let a bicd»be like plane ttumbm'^ftiijl^ 
ffj^i. i«feak«daO«n4^>cji=ad:vl=Q4«A •' 

P l; Q K. IL 

A^,3^- AIW3*4' fy^—P^v^^x^^k^^ 

fqudre numltr Mttf^fi Mar* 

• ly. 7. For A. B 4 :: 4i!|> ABxwJiiQro(c>fe beiQ|| betweco Ai^^ 

^i*^ AB> 6 there £alls oae mean propbnionall number). 
4M»lt 'likewife one mean {hall fall between A and S. 
^therefore A and Bare like planes. W^wjobe^eim, r. 



■■■""%. 

. * ■ • J 



p K.o p. lii. 

MBmUr AcCi tbt ntunher fnduui Ate fMi h a tek. 



* • 



^^r 




For 1.A4 :: AAq* :? Aq. Ac. thetefbre between , ,|jw:- 
I and Ac fall two thdui pr6pclrctotialls. But i. Ac b itW* T 
« :; Ac. Acc.c therdore between Ac and AccjifidI alfe ^ ^ ** 
two flieaa proportionalls : ' and ip by confetfoence 
libeingAcuacubcdAccflian be a tube airo.irifc& ' *^^ 

' ^"^HMHNII/^aa (Ac) moldptyied idto it fi 
)dlBa£f A4tc|>tbu is a cube, wkofe fide is Jfc., v. i:^ ' 

J R O f . t V. 

<,c:Acr^>^ B^jt.7j Jfd tnhennmhtr KcmtA* 
fi»fM^rAAj^t%6. tiffyiMg M cKle iMi^ Be 
;,s : ■. produce m nttmbtr Aclc» 

For Ac.&«:: Ace. AcBc. Bntbetweefif AiC aad* ay. 
%f tWomeanproportioosdl numbers fall ) 'Cibtrew ^ ^'|^ 
£]i^:there^ as nrany between Ate and AcBc. S» 
that whefeas Ace is acnbentiaiberr ^ AcBcfliatfbif i »i & 
(fifh^o. ir*iv,tobel^em. 

Or tbus. AcBc =:» aaabbb (ababab) r: C; ab4 

i' R o p. V. 

^ Ac* i. B , 17* If 4 cube numtfer Ac 

Ace, 64« AcBjii^. mtiiti flying d imm* 

htt B pfoduu d cuhr 
nAmhr'ktt J tU mmher m»ltipfyed B fhdtl difo ie d 
cuh. / ■ ' 

for Ace! AcS« :: Ac^ B. Bat between Ace and « ,^.7. 
Acl^# fail two iHeaa proportionalfsi < therefore alfp ^ •*^- 
a» many Ih^df^l) between Ac and B. >tf\i^ii!ct Kc\;^i^ 
hSf^o'Cubeoambdt , 'BI&^l beacu^ tiMtit^Mt 



xlo Tin ninth Mnl^^f 

P » o p. VL 

AjS. Aq>64. Ac> 511. Jf 4 nunAer A multi" 

plying it fiif fr^d$K9 € 
ukAti^thMtntimherAitftlfisa cube. 
I ^.litfm For bccaufe Aq 4 is a iahe, and AqA (Ac)h dflb 

■ . .1 ■ 

> P » O F. V I L 

, A|6^ Bill* AB966. If if comfcjti fimAet'A 
^. D||X. £, }• mulHpiyingdfiy nimAerB, 

produce € ntmwtr Aft 9 'tie 

nimher produced aB IhdU he a foIi4nHMifff. [ '";; * 
a »l.^.y. ' BciDffA is a comj^ofed number j^" * ibmj^ i^ftiw 
h 9-'« 7- numberX) meafures it^ conceive by E. & rfiefefore A 
c 17^7. _ DE : c whence DEiB = AB is :| foBd rihmlfe. 
- w.wuoheDem. /"-' 

. . ■ _ ^ p.iLOP. viii.':v,.;:::;t 

T,a}3i.a»j^. ai.t7*a4, Si.a^/.^4|j9^i7«9.. 

7//VMf 4 unite thert he tumhert cfmtwuMyfnMf' 
ii^HdU bm mdnyfoevtr Ci ^a^a ua ^a 4,Btc*} iketpird 
' mmhe¥ frem duniu z^ttaffuarenmiAef^ttttiJi^re 
dlij^rwdrd^ ledving one between (a 4> t *ja •,5fc.);B** 
tbefwfih z%isd tube numbtr s ^tik^ /b 4''f gUfirwdrdf 
timd9gtwotetween(si^,29i'^c.)ThefeventhMlf§9L^ 
is hoibdcube number dtida fquare ; md fl mMfifr- 
WittdJiHvhigfve between (a '"^a »•, &c.) 

Por i.a^:= Q.a.nnd ainraaaatz: Q. aa.^d 
a i r= aaaaaa = Q^aaa, &c. 

2. a > = aaa =:= C.a, and a^ =: aaaaaa ^= C-aa* 
and aaaaaaaaa = C aaaj&c. 

3 . a • = aaaaaa = Caa = Q.aaaaIicrefore,&c. 
• hh Or accoiding to Euclidei Becaufe 1,3 « :r a. a », 
c uil * fliaU a * =Q: a. therefore feeing a »,a J^a 4,are rr, 

« the third a 4 (hall be a fquare number} and fo~lilce. . 
wife a ija<y&c. Alfo becaufe i ,a « :: a^.a >. therefore 
'*^ • iballa, l»= a»xa= C; a. << iherirfore the fourth 
i'rom a i< namely a^)fiii^\>tY\V]e?N\^«i^^x&fti^^.^aBd 
confequently a (is both il wJa* ^sA ^^qps^^Msw 
bcr, &€• ^ '•^^^^ 



ii\j%SL,iUJkL b Element^. iii 

r » • F. T3C. 

^.^^.tk^^l6»^ly6^ ziyi^6,6ic Jf from 4 
. I. a>8. a S^f • a ^ 5;[». a 4^ 409^. uutBthmht 

numbers h9m 

4i»4 ^ numba foUmfkii tbt unite (a) hen fquareitbm 
diihe refly a »>a '^a i,SccnpHtll befquarts too, Btiifthe 
number next tlfc unite (s^ be d cube j then all tbefoUoW" 
^gnumbers a.%a |>3 ^y&c Jhall be cube numbers. 
. : iJ^/. Forat>a4^a^j)&c. are fquare numbers by 
I the piec. frof. alfo Wing a is taken t6 l>e aiquare^ 
« theieibre the third a 9 (hall be a fijuare , and like^ • ^s^ t, 
. wife a.i»a7»&c. and fo all. ' 

A *^Hyt-^ ^ ts^CQ to be a ciibe , h chereibre a ^^^^y h if.f . - 
].]^. ■« are cubes : but by the prcc.a i,a •. a », 3ct. arc j 10.7' 

* cubes : laftly becauTe i.a:: a.* aa;r therefore fiiall a i cti\ 
= Q^a.*but a cube multiplyed into icfdf^ pro- 
duces a cube ;^ therefore a '^ is a cube , e and confe- 
^^>!ntly the fourth from it a i^ and in like manner 

ut^j a ">^c^re cubes, therefore all. W, l^.tobeVem* 

i Peradvencure more clearly thus. Let b be the fid« 

' of the fquare number a > and fo the feties a» a *,a h 

' » 4. 3cc.wili be otherwife expreChd, thus > bb^ b 4jb > 

■ b 9 &c» [t is evident that adl thcfc numbers are 

• fquares^and may be thus exprefled^Q^b, Q^ bb:Q.. 
. bbbw Q.-^bbbb, &c; 

In like manner, if b be the fide of i he cube a^ the . 
Series may be cxprelTed thuS)b ^ b ^jb 9^ b ^j5tc. or 
C: b, C: b *,C : b J, C: b 4,&c. 

P R p P.^ X. 

I >a9 a S a }> a 4, a 9, a 6. 1/ From a unite there be 

, J) %t 4, 8j l6» 319^4.. numberf haw many foe^er 

€omm%dJJjfroportion4ll(ti2ji Sa » Ac) and tbenam^. 

. t»r nixtthe unite (a) benoid fquurf number ; then is 

^nune cfthe.fefl foUewing u fqudre number > rx- 

J (efting a» the thififfom the mdte 9 dnd fo dBfrfm 

' .mird,kstw^^fehefmeen(^^ ^ ^^ \\\^hxJ\ 



\ • 

■ I 



mn ifthdt(2)wlnch is next dfier the mniit\knif d CHht 
ntmhtr^tith^r is tiw% ^thtt •fihf fbiictring mmbttrs a 
tsAtfJofvingzithe'hunbffkmth^umtt , dndfodtt 

r»)^.f or it it bejpttfflMe.iet a f be a^tavt mam^ c . 
u. be^"^tte<weNxw*a.a*#:: a4.if5aiidby intcffc ,1 

M'tt ' 
bt 



d%4.f 



^ z.MM,mtnvijht^i&24htu'^iV^ 

>i|ihilit}| 34. a^ :: i. a|> and inreriVM^. i4>f«»,:iij[ 
irii Jt alfor beini a< aiKl a4 are cub«t « koa the id( a» « : V 

• tf.p. cu^e ;V tberSbre a fln|tbt?cu)be'alfi]^}''<i;i^<|i^^f^ 

4iil^(rai»h^9»&c.^theUftmMfitrirt^^s^msm'''' 

k^fnsK9Bi9fthm dHU4»e ^mm^fi the fr9t9tiif!i^ '^ 
numbers, • ■ -r ■ u .:: 

Mec2u§t i^ a :: a- aa. 4 tbcrelbre aa s:?t iftt: Juft^- ' 

b 14^7* iJfo bteaafr i .aa ^ :: a«aaa.4cheitfot« 9£a :;r aa =: 

I 

a 4 :=: a f j&cLafily becaufe i.a 1^:: a« a 4.th||c£m 

•-• ^ * ■■'.*' 

at a I 

a4sra>=:a#,l^« 

a ai 



C9f§tt 

llt^aajf a sqiBbir th^t me^Tqiiei 9«7 Q|K ff^^ 
piffrioiifl mimbansbe not oiMt c|fh# (SU onipSm) 
jNMff A^thcjjiufnbcr by wbtch it meafivti'tbt 
fiM ftopBfMiidl BumiierijjMi opff 



■y-- 



., . , 



.H»*. 



*■■■'■ ■■■■•* #7T 
* J I *-,<*■ »-«7 r • •«T- ' 
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0hM$fHi9ef ftim mmkrf m^^ ' Vg 
^ ybh Uf B docs HOC medbre a,« tiien B is jjiidili^ ^>J^* ^' ' ^ 

CorolL 

I. Therefore c^^rf ^rimt mirabft that meafures 
th^\9Sfit4qes-d{ome9{\ite all thofe other nutnbecs 

fr.J^W;MiMnl>^tiQtnieafurii)g that nctt fo th^ 
uaillflvfaoe^ytt meafiuethclaft 9 itis aconiipdfiHl,. , 
Qufiibfii'.:.'.. . " ^" . \ 

3. tf the number next to ttie unite be a prinejiio 
ot^/ prime nuniber ihall meafure the lad. 

;1 p 1 o p. XIII. 

t, a. a^j iif a4> jffrom m unite Ife mut^ 

H..G--F--E-- $ionb$mm^ fifivfr{w^ 

• a >j a ) > &c. ) and th^t 
after the unite /a) a frime jr thenjhdl no pther muafrre 
thepeateft nunAer, hut thofe whkh are amongfl thefaid 
profortionallnumhert. 

ifi€heponib]e>lecfomeotliei:Bffie0riir4a4ft9l^»' * 
by fj then f (hall be foiHie other befide a.i M >.But J^'it 
becjttlfe E meafuridg a 4jddc& not meafure »> ^ tfaeter p^ 
fof« fi (hall be a compoM niiinb^ , • «fid iMb |^'/;][;y. 
' prime number meafurft it) 4 whkh dtttliMA^trtMv 
ly nitarori a ^ . # aid ib a 06 othfr lh«i i< thmfeie ^y^i^vu^ 

M4 V^^ 



il4 ^ Tk$mintb 99§lC$f^\: 

Rffecl BamberimeAruridg a 4,abd fo tbatattMrdkbiS 

>•» T. p.l*aerefore fediM^ EF/tc a 4 :r:«a 5r*a S>,^ f^aU & 

{M.lff. 1E::F* ai. Coltl^tkQ<ly3whelt!as'a-1ne^tire»flb 
' felikewifcf aij]lc4ually itfeafurei arv 9rq[. J^yjtte 

%iir. II. 9. iJiAieaumber GANorOitU Gbea,Drai»«liftt<prc^ 
flrfefefes G 19 acojhpoTad numbcTy aild a^iimitt 
b^ll^herefora beiot riiaC'FG/:=: a »== a t X a glball 
t<¥n G. a ^.aad & bacaufe. A meafoctsf .^AftHU 
^e^mdlyxneafucea^* OT^k by the Anne ' aiunbtrjys 
IWbichisnoca.Tbciefere beitig GH=ra43ZS.iii|y 

1 ^^''(l^ ' thence H. a :: a«G.& becaufe sneafiiiet A(aii)^i^ 

«>o. 4iff . £^,^^ ^ j^icq jjj^2]| meafure a.which is a prime Hum* 
ber.infriVi isimp§fsihU, 

^.<i :; ■ . ■ - p. ».•:». Xiy. ■> .': ^:; ., ,/■, 

' A9}#» JftmMhtfrimt. m i i dAf B^ 

%%. Cjj. D,J. 'Did$medfrfe the haft Mthn^t 

r funtbi fum % kfid^tfhfiAh^t 

meafMrediidtfirftm :,: . ■ v r^^^ 
•9.«ir y. Ifit is pofBblolet A be = Fl « tfien A trslMF, 

k 11.7 ^tbercforc every 0/ the prime numbers B,CjD mea- 
Aires ode of tbofe E>f . not E>whicbis taken to be a 
fnmtf therefore F3 which is le0e then it felf A } con- 

Fit o fi. XV. 

Ajf* Bi lt» Ci 16. JfthtemmUfspmimiid' 
0,3. Ej4. hf froforiiondU . ^B,Qihe 

the haft tf Ml tU$ bmfe the 

• fiumff$fw9im with thtmi^nywtf tbtmddM !•• 

ttOkfftkMhifnm^tbMtUfi^ 

^^. jTakcDaadBthtfcaaiu theptoportionofA 

*A.^ :.f0Bi*thctAr=Dti,«i^C*£Ev^wA:%^iaE. 



EUOLIDE'S JMimA ifH 

i btfinmt iohoxk D and E. ^ cuerdbre Dx ]>H>- 
a#3xr1&^H^DE(/A-fB)i«jpfijiictoE,aiicJiotD'y^ 

.(^: f la iika maimer D£h< 64(^^-4- C) is prime <o, ' 
9fWil'.xx>tifoitteQdy to A:=: Dq.- W.W. NicBQi* .^, , 
iff £a(Uy i beoMifel^ is prime «o D H- fi » itfliaH b«47. 
yi(8Kefiiii«t6^tira CbisaM of it* Dq-H- & DE;-*- '^^^ 
ct^fA^M* ^ BMf Q; ;Vvh€lt(bf« die lua B flu^lie , ^ 
^A«eoAH^3-f C.laiKlfolikeirifetoA«4*& '^'^ 



<fflA«foA 



A, 3, B. 5. C • •-» > '1/ iin%uitAert Ai B, >t 
. c*MfiB^Ip^iMrieror4i;y clfcrif C^f ri^ jfrjIA irHth 

>^« If ¥6U "^flirmA.B :: B.C. then whereas A asdl 
^^aretlieleaftlQChcirprdponioo} ' ^fliallmeaftireB 
as many timei a$ B docs C5 but A « mcafures it fdf { \\f^ 
/idTai therefore A and B aie not prime to one an* cd.«»f. 

othtt.againftthtHyp. 

t / p « o P. xvir. 

•*" ' . ■ ' 

1/ rifff ie 
Aj8. B>ii. Cii8, D,i7. £«-*- iiKiffim kir 

matry f§tver ht 
tontinuallfroportionK}li^Q^ J), and th extremes ef > 
them A, D ^f frimt ene to amthet^ the laft D Ihall not 

^ ^ to 4ny elthernumher E , as the firft A ittatbtfe^ 

vc««i(B« 
^ Soppofe A. B ;: D. £^ jhen alternately A. D :: 
•B« £• therefDre feeine ;jjpfftnd B are' the lealtin *M*7- 
their proportion, A ^QiJIttiearutefi »c and BliKe- \ V»d!f^. 

\ i^ife C, and C the following number D. 4 and. fo A 4ii;M.y!^ 

r1likMmea(iuethc{udM\xaSex\>*\i^^^ ^ 



«■ 



I 






^JfmO* ;.. I. ...rj -■ . -rr vrvrc 

P * or', xviir. 

ilrifi mmhn f$mid fffwi^ 

•^Av7., If A Bieifiire B^ibjr aajr aundbifirC > «.thca 

^»« y- AC = hi{. from whence ^ it is maoifeft thilt A.Ij£ 

A>d. B>4- Bq>id. But if A dbe ndt hshiiiiy^lB^'^^ 

there wifl ti6t1>< atiyiffittF^A? 
|N>itiottall.Forrappore A.B:: B.C.«Ybfti AC:S3^.= 
tatttf conlcqueody Bj^rC-ntrndy^^i^^jif^ 



..■* r 



't> & f. ZIX. 



*f 



I 

A>8, B|i2. C)i8. l>iZ7. Thet ngmhm heinv 

in (f^/Mr^/rq^ 

If AmeafuresBCbyaoyntunberD* 'theaAD^^^ 
== BC I k therefore it appears that A B :: €•-]>• ''^^^ 
which was re<)uired. ^^ 

BatiiAdou6tipeariireBC» ttiea thencaandr-'' 
ftmrth proportionall be fouod} which may bt fhe^'H^, ^ 
asiiitneptec./r9/. -y* 



f & o P. XX* 
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A,2* B>3. Cf5« }A9tefrimt numhersmay ht^vm 
D>3o. G---* ^i^en «n^ mdiitiUe wlOefittUT of 

• }Ar. tfLetDbtthtleaftwBch AfBiCyiiiffawfV^IfD 

^/i'/* «|- f br siprime^be cafe is plainy tf coiiife(ecl> dieti 

'^ |(NiieinmeaiimbftC)CaiiKmtQitmt3fiM^ 



it r^mMfures the wllole D -4* i> diai the part takea^ eA^ 
away T>, e it (hall alfo meafure the remaining unite. yj||^V 
wiUk a ^f. *rhmf(ott the ooppoiiodtd number of 
pdme numbers u inaciireclby D ^^ x • of at Icaft 






••••'■■ 1 . 

fI3.- -" — — — —•-• ^ 



Xfipmniimhirt, hm m4fiyfHvtf^h^%^CjZl^f$ ^ 

?a^S^=;^|AR,aiidlC.= ^BC, and CD .i.^^^. 
=:.|CCaft * tflswa that EB HP- FC -I- GD ~ V^if*- 1 

* Pj Of. XXI J. 

-•.r,}|-.» 7 5 . I 

A unite bei^g taken frcmi each odde number f 
thcDCffiU^ remain Af sBGjCH^BLi eren numbefi / J J/J^* 
&aM.th?nce the miinber compounded of them «ly^ 
will be eveq. adde to them the t eren number made 
of the rcmaiiung unites > andthe^wbole A£ will iaufb 
thereby be even. W.W^nU'Dm* 



* I 



m 



J 



Paer. 
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mmmr^ 



|SS Tkt umlh Bttk tf 



Bit OP. XXUh - . .^'^ 




A B ..... C;; B. p If. mfn^f^tntf ab> BC# 

3 , Cbsbeaddedtogether^ 

"^' ■ tmitjf mM/ltitMife #/ 

$itmht9ddettht4r9kADfiMUbeUi€.^^^ ^ ^ 

For CD one of the odde nun^bers beio^ taken a- 

way jthc number oonipqonded of the others AC^is 

lu.l: •ven.Whcieto adde CD-^ i ,f the whole i^|^,i»al{o 

n irf ' e?en $ wherefore the tuiitei>eing ceftpced ^yfiifplt 

AD « wflibeodd W. W.H he Dfaf^ , ' . 3 ^^^. 

f i o p. XXIY. 

■ - ^ 

6 ] numhtrkQitlMitwMthie^ 

' mains nC fi^dil be evmiik 

t,.i^. For if ID (BC- i) be odde i «BC (BdV i) 

'^ will be even. W.w.t9hebem. Butif foufay BDtis 

*%' eTeo>beaiure ABi^is evcn,c thence A*D Ifillbc lo^fic 

•**• •• confcqtfcntly AC fAD^- 1) will be odtle', im^Mry 

t§$heHyf9tb. therefore BC is even. lV.W.to be Dm. 

PR o P. XXV. 

,4,1^ Iffiem Mttrmmmkr 

A-...D.C... Bio. ABt an odde numher AC he 

7 taken away , the remahumi 

numhet CB g^U he odde. 
•T Mf. For AC ^ I (AD) sU even. Hhenifore DU m 
> H 9- cv«ni«? and coofequently CB (DB "^ l) is oidLWWr. 

Prop. XXVI. 
4 6 T tffiomdnMemmhef'A^ 

, A .M^ C D . B IT. B he taken n^ay -mt lodde 

nmnhrCB > thnt which re* 
iwtwert AC j6*U k WW. 



• "•• •' 



EUfcLIDE'S Elemems. ifjf 

. lor M - 1 ( AD) and CB -^ t (CD)* arc even; • jd^r* ' 
>th»^te Ap r.CD (AC) is eren. tV.W.to be Dm. ***••. 

'^^*^ * » o f. XXVII. 

tr.^.- .■■•■: . • 

\ft -ijj. /.j^ > ^ J//1W11 am 9dde mmber ^ 

A * D «— C Bis AB^ t^tken am^Qf 40% ctfii 

r'^'- K number CSi the re fidMthC 

^J^^trfAB - 1 (DB) -iis even , ind'cB is fiippofcd jr*^-; 
^Wktmns^i^tttfort the refidue CD is cirenzc ckcre* « ^^ 

faitCS>^i(CA)hoMt»tlMVJ9be1Um. 

• • J' 

P R o »/ XXV Jll. ~ 

itA«3 "^ : ^ ^4ff M^^^ifikr A'»i(/ii^/>rflrg idi ecren 
.^4 «j<mterBfro!fifCf>titiiiif^er AB, rlenfflv- 

AB^xl berfrodueed Ahjbailbeevtn. 
;^. A '. For AB' is compounded of the odde • j^/.JI 
. anmber A taken as many times as a unite is con- ^^^1' 
.-;«iied ioB an eren number. ^ Therefore AB is an 

.Avcn number. 

■ ' ' .-■ ^ ' 

5ciW. 

In like manner>i( A be an even numberi A6 {hall 
<|# an cTcn number alfo. 



•:U- 



f & 6 F. XXIX. 



:i|b|- If Mttodde number A multi flying an odde 

Bt$. numbet B^ftuduce 4 number AE^tbe number 
XS^iJl f reduced A}i fimll be odde. 

Tot AB II IS cpiDpounded of the odde • liM'l* 
taofsiiex B taken ai oftcs as a unite is included in A 

•4ikcwiie an pdde nunbcr«^ Therefore AB is an odd ^ *^ 9* 

, BBHiba:; waiir.H be Dm. 



S«A. 






VorifC btlCtnedtobeoddeitheDbecaufcaB 

Ai? -^ ' ' d*o4denMmbrri\,mrafiin7thef*me 

■.'■*-'■ '■■■■■• ' iyM,ddfnumktTC. .^ 

J^tf Cbefnd to be CTcn, * then AC, QtS-wiO 

' himatiCtntraTyiaibetiyfoth. j.a u- 

. FM if either A or C be affirmed to bf «Teu,B«jj^^ 
beaBcnnauinber, dg*imfithe Hyfuk . , i^, 

P R. • ». XXX^ 

A.a4- <;C»S. D.li. . ^ (B^A 

aIT CJ -'■■- "^ 

jfMtJdtuMmietAmufMTedn tvMwiUKhrV, U 
«L«c£be= C. ^ then C u> aa e*eit oumbeTv 



IT-'*T- 



Xi,. Tbetefore let £ b« =iC.thenB»=:CA <=!;¥'' 
di.i' ' E& «=»0./ck««&>ic*EA=D i Eiud coof^' 
(■/ili'.t, queiitIyD= E. WJF.nitDm. '"•■'^ 

JL 

p a o ». XJCXL 

^dlf»btfrimHtitiimbhihr»fC. . ^r 
Ificbepolfibje^ let fonie niUAM D « 



MfjiMMf. afidCi'theuQ meafutiaitbeoddenuiiibaAihaU 
J^ be odde it felf, ^ Oc Co SbaU mu(w«% xW^oCtfae 



V 



'*^^ aMtoiiiinibetC.iheTeloTcK&i:%neB»i -^wMfti^ 



toaaotber.Ffl&ici is «fiiin^ tb* liJl. '^w*^* 



Itftjjbvs iq^ b^ce th^ an oddeamobn , 




c^ " PR 6 F. XXXtl. 

K*A>>^* l^H- C>*- T>ii^* \AttnunAm Ky^,C^ 
"^^^"^ p,*c.«i/wJ/f>jn/: 

^911 jgtMf f i&ff hinarh are tTmty rvin mly- 

^ucvttskivsk^h H'jnanMilyijia aoublepcoportipiK a^d^f. 
^jStcifo^^iyl^dcmearuirestibq mater l)y htm^,% 

^fMlb2^.^.Vyf&ifreiore a^ are freo^ evep.BUt&vthic 4 tiil^. 
A i^^fif^^i^^ iiuinber>c 00 AUiiitier belide theft (hall « i| f • 

I n* v; XXXlll. 

A>30. B>i5. 7/fl^4Mriwiif)iA»4ti4f;S*k 

«Qipafuffi& A by c#o ao erea Jiiliiibirr ,.^ tlieiiefe 

Vewif^oiidcu If yott aflmi.itrtobeevcaJyifvtife^ bA^« 
^^hmfoiiieeYaiiiiuinbetDineafitsef itb)^a9fifea.c^w> 

avaiber 8- whence i B ^:^ A ^^= DB. t wherefere « V7T' 
a^}rX)w.9.atijitber«foca af %/a»eWaMS<U««en '^''^jj^' 
number E , f fo D an eren onipbttr nietluces ^9^^^^^ 
odikAVhkbssimfofsihle. 

P Ko F. XXXIV. 

A» 14. ' . Ifdi^ wa» fUMnl^r A l« mithep Auhled 
frtm tw0y nor have u*s hs ffart ^dde^ it is 
h0thevtfdytven and tvenfy odde. 

'fcjt-uniipubtahtey tluc Ake^Kcolyeveajt hecaufe 
tibhilf oCkifc q(CBLQddr.Bttf.ly»aMfitiiA*>^'<^*yi^ 



^%H^ tiMa,we fltall at length light upon liM|Ct« t 
Bomber (not upon Ac number c#o ) Uci^. 
M iinpofcd to be doubled upward fiom t 

^•Mikmmm. vUdilliaUmeafureAbyaneTeanukBbn. (Cor 

''^"^'*^ ckerwife A it fdffliould be odde , ^^^Atkifi 

XlncfineA isaUbefeoly KMt.w.wMUvm. 

p K # P. xxxy. 

A •••••••• a* 

- ♦ 8 

C ....... .....»..M It. 

> * f * • - 

7/rierv h wamhn la cpaiiaaatf/ inif ii ifc iiiil rf 

iSf /ceoer A > BG, d DN , and thtnmkfti 

idhn/nrnthefitrnd^dwdKl^frmtbeUfij cii 

tkefirfi^;4stb€9XitSi9ftbefecmd^Pu fHk 

A/fofHOlthe exc^prfthe Ufl DKhen all tkri 

Im tbMtfmtde it. A, BG, C. 

Prom ON take HL = BG , and NH =€. 

l^h eaufe DN. C (HN)#:2 HN. BQ (LN) « :i 

^''' '* (BO.) A (KN.) » therefore br diftditag each » 

c It I. DH.HN:: HL.LN::LKYn. ^wbtnfottJi 

4».«M. -+BG-4-A::LK(dBF.)JClt (A.)m^.raJf! 

Cere//. 
Haacetbjr cbmpoaoding |DN -I- BG-4* C 
-f'BG-f-CttBG.A. 

P R o F. XXXVI. 

I. A)!. Bi^. C,8. D,i^. 
Ej3I. G^u H»i&«. L)X4S. F>4fi- 
M,3i. N94^5« 

tffrmmdMmtt he taken hvm man^ mmAtrsJ 
X^BjC.Dj ini»Mtft^tiw€onHHikiiiyjKmi 

#AiAr4dMies(tbfrlk«^iNtiiK«W > twii 



■ At. 



IIUCLID&S Ebnmts. i^f 

iMithEmMflyimgibe UfiiridMce^namberV » thm 

Take as m'lny numben £> G, H > L , Jiktwiic io 
Jovble proporcioil continually ; then s of e4uadtry ■ 14. j>. 
A J> :: E.t > cherefere AL ^ 0E c = F. 4 wlieiire b 19. f 
t=W. Wherefore E,G,R Io F , are frindou^ SrCW. 
» •If. 9.' 

properrion. LecO»« £berr:Miandr'^E = Ni ^ 

•thenM-E:: N.E-F Gh- HH-L./BQtM = E. |'^i!* 
fchfffdore N=E-».Gh-H-+L. ^cherefoit F ■»•«.* 
:-: I -hB -»- C-+ D-». E -^-G-l-H-f-L=I-^ 
lt.Moreal▼tr becaufe D k rneafures DB(F}| chcreCore f l'^'^' 
e? enr one, i , A,B, C , • mcafunne D > as » alfo B> mViIsi 
GALidoes meafure F.Aad brcherjoooclferntiin- 
ber mflafures the faid F. For if there do^ let it be F> 
llj^pickpcalures FbT C^* therefore PQ = F = D- t^^.f. 
^ •tmerefore E.Q^: *^-D. therefore feeine A ^a oivr** 
90919 number meafures D> / and fo no other P me»- ^*^^ 
iMts the fame) f conrctjuently £ does not meafure ^ ao.^f, 
Olg^ Wherefore E being fufpofed a prime number* 
r itthall be prime to Q./wherefore £ and Q are the , ^{^^ j 
laaft in their proportion i * and fo E meafures P as ^ >f • fi 
many time* as Qjioes D i • therefore QJs oncof i*,'* ^* ^ "* 
them A, B^C. Let it bt: B. feeing then of equality B. 
D :: E. H' and fo BH = DE — F = PQ « and fo « •••/. 
alfoX^B:: H. P.J therefore H= P. therefore Pis '*♦*• * 
lUfo one of them A) B* C > dec. agdinfi fhe Hypoth. 
Wherefore no orher befide the lorefaid numbers 
meafures F, and tcoiifequeocly F is aperfieftmim- itiSi'l/j* 
ber. Which was to htVtmftnfiraitL 



the Swd of tbi nknh $P9k. 
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Onunnliinble invgDinKlis fn^jAim. 
' wUch are tnea£iKd by qM^t^'tte 
fime mrafiice. ? '^.-. 

. Tbttuntf rtmtnmfurthiUiy it TX.4f A 
i. 'n.^iihatit.ihtlint A «/8 ^DofifcoDun^ 

tf mt ffatmt^fMrtshotb A tp-B-^lft^ it 

3-i- ::< 

^ II. Incominenfuiable magnitiKier, '■> 

Tuchtof which nocooimoa mcafwdcui ' 
be fennd. 

I nc » mm enf»r*hHity it dtmattd hy thit wmrk ^13U ft 
^6'12.^i^ ({i ) that if, ^ 6 is inttrnmrnfiittUt- 
t$ tbt aajMhrr f ^ f »a radj^rtuiff itftpiti iy ihiimn^ 
itr, htcdnfi tbm i% no tarnmtt mujkri tf ihtm^tfttU 
^ffitrhrrtufttr. 

lU. Right linei are commenfurable in powcTj 
nhco the ume fpacc does lunfuie t&eii: f^uaiei. ' 




r, % 



EUGLIDE'S 'Ekments. i^f 

o The murk of this comfnenfurdUli" 

iy it TJ-jtf* AB 4^- CD. i.e. the 

line AB ofSfpoi fs in power com* 

_ menfurahU to tke liitf CD > which 

C3 E isexfreffedhy^ lo.hecaufe Ethe 

[face ofonefootfyuare doe9 as well 

weafure AHq (^6)ai thereBafigle 

XY (io)M which the fqnwreof 

theUmCD('^io)i^e^fiHta.rbe 

fume iMiirr~P« /§mettmtr''fyfiflb 

, commenfurableinf^wermdyi 

IV. lines iocoanneofuj^ible ill 

power are fuch> to whol^ fqufltt 

no ipace can be found to be a 
^iMlkHi meaiure.. 

^ M^im fower, heaatfe thehfyiutm iSMd^%iKft 

•rVll^din which it ts maoifed, that to any rirht lint 
ffnn nAz lines infinite in multitude are both con»« 
mcafiiriible and incommenfur^le; fome inlengtti 
jad fowtf H)ff hers in f ower only.Ti^ tight linegiTett 
kcalkd A Ratlonalt line. 

The note (f which Is /. 
'< -V L And lines corhmeofurable to this line> whe- 
Air in leagrh arid powers or in power only > are aKb 
clHcd RacionilL/. 

-T.Ii. B jt fuch :^ are incoaoienfuraUe to it>are 
called Irrarionall) 
'-^ ■•^d denoted thus f. 

VIII. Alfo the (qnare which it mrftle of chtf 
faid given right line is called Rationalii ff>- 

IX. Andlikewife fuch figures as are co.DmeB' 
furableto it^are Racionall/A. 

■ X. Bat fuch as are incoaimenTurable} Irrationall 

M. 

' XL And dtofe (t^t lines :dfo » wb^ticooRaitA. 
tbem MM power t arelrracioaall / . 



>>< 



Tit tnti BmK •/ 



•ffir.if ^ 



P ThgitktUJifivtB 

-rewdred mBrt iittf 
h urn txgmflt i Ut 
ihtrthi 4 anUhl}'' 

mittris C3 tn&riht 
AminthffideHftbe 

SMgrt BD^o/tf Vtnugont fD.TbereJWe^fact^Mtg M 
f $ .de£ ^i^ fimidiameter CB he tht Katmami^eff' 
Vtn ^ixfnJPtihy thtUMmher t,t0 which tht $tiffjmit 
BP,AF,BD.TD, urt^iiht emfaud, then ^sz^C 
=11. rifre/ore BP isflOLEd decprdingHibt^- 




Jef. ^lfrAVh:sz^ii(fiffABa(l6)J'3^(^ 
^ Ii) tlwtefo^e AB i$i ng. BC Uhwife dUwL n 
ftkMer.MlAPq(ix)ff ffhythe^.dtf. MntMr 

/ "U. B€> ^ BD<t A I<i/?()r>FD(] = i o ^ y^ io 
(MtmiMfpemr hy the fttixu tb he MMrti dt the IQ. 
jl7)friitThef9y4C€9rdiitgt0the lo.Mj^ emfeqMtmfy 

That aiqr naeiiiciick may be fo often miltd- 
yBadtrill ic caccm any magniciide wliadbefcr of the 
famekuML 



7« A mognmidi ntafuiing how many magni- 
mdeafocTec, doitdfoaDiia&9M^l0&«hicliisoom- 

poMofchcB. 



%G^ 
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t.'AinagiiituclenmriuUj any iiiagiutufle wluN 
TocfM • docs likewib n^afuie neif nujUtixfa 
wUcb ituttncafura. ' 

. ■ . )•- A nwutude nMarimog a yihole aiiffatadf 
.VBMfrt (^t ca|[ei> awayidcKi airo mea/lirc the n- 

';,; P R • r. I. 

', . »r rm uK^iuMmi^mtiiin AB.CiM«£|t< 

'* iut r)\ B) fcf Bf 'uw ;.liea4<r4y »tar(«ka b^ 

(HI)4M<J''»i ktdane rtHitinuaily,thert SmM 

g]if itnph ht itfi 4 ceritiK marniuit IB i Icffc 

~iitntle Up of the m*yniHiti fir/ ^ 

c ^- . 

« Take C fo ofteD,tilI it's multipln DE ■/*t«. 
V ^"•■•'dotfoiiiewhateicced ABjandthertbcDF 
g^yO = GE = C T»ke irom AB more thea 
nvfHAi ^adi fioiti the ifoiaiader HBmoicthn 
.bate H[ , and To coDciaually. till the pam AB. HI» 
ip^eauali in multitude 10 the parti DFiFOjU* 
' .^<l«iti<pUiii] ih^tTE. which it not IcOfethiM 
^^E;t$£reatettbeaHB . which ii lefl'etbea' AB 
(l^DB. And in like maaoet Ol which ii net l^ 
aka'VE,k^al^thealB-3 iHB.thcnlinC. 
OtOBClB. If. (P, nitDnt. 

Thefoitemar ajfohedaiiwiiftratedtif fcom At 
the hdf AH be taken away , and asai« ttata 'Afl t» 
rtHm HA the ball HI*u4fo&»»anl. 



? K OF. II. 

(A%Cr» if ihthffiAB he ctumfMfMi.! 
{T ktnfrtmthtgrtaterCTt I iy t» imniib^m. 
grthle fiibpraBiim , and ihtttfixt ittiitt: 
mtttfiite ihc magnitude giAngbtfctr,tl'tm m* 
ihtrnx^itnitxrivt* iuomntn/krailt. 

Jf K b«follibIe ^ let fome magnitude 
E!ietVc(in)>not]itieafur«. YlieABKuife 
AB tatenfromCD .as often ai'itcarfte,^ 
leavcsamagnitudc FD Icfle t\ii^u^■,-■ 
311(1 Ftftaktn (lom aB feavn Ob .ia<ifo 

• t.t», fotwardj^thcrd'ore at length fcttie iineaJlL)<le Gfi* 

* *^. "^£ UiflK be left, therefore E t iMirdrikB AB';'' 
•*■•*■"■ .■hdfoCF.ianJthewhoJcCD, ^fliallaliorffiv' 

. fiua [hi tefidae, FD. c confequeotly ^fo AG ; 

^J-wi". ^wherefcreit ftaU ILkewiYe mearurCfhe ten.am4rf' 
Ct; leSctltcnitfelf. FP^/t^ if X/bnf. r 



Pro*. 



III. 






Two amtumfurgUt mxpnMiJtt hiB¥- 
^ ghtn AF) , CD, rajfnJ awr i':&n> grtttrfl 
' ' commtwmcupinFB, 
• Tike AB rmm CT> , acd die tcAdg*: 
EDirorA AB , aad 7B &om £D,tiU PB- 
meafure BD (which will loiae cvpaA 
at length. 4 becaufe by the Hyp.AB T3. 
CD) FB Ihall be the magoitude re- 
quired. 

For rS * mearurei ED , ', and fo a]li» ' 
AFi but it mearurcs itfelftooi'there- * 
t lilccnife AB > 'and coufeqtieaily 
CE , 'and fo the whole CD. VherefotcFBi*" 
the common tneafure of AB , CD. If you af-. 
film, G to be a coTniron meafure greater tlieii 
that.rheo G inearurine AB and CUiemeafures alfo. 
. C£ and/the [cmaiD&t ED^t aadfoAFjaod/coo- 
fcmcDtiy the remaiadu¥& , i^ ¥**v« ■ftaVt^, 



r , 
cr- 



EUCSLlD^S EUmenif. t^ 

HetscC) A magnitude that theafures two magni- 
tudes^ does al£ meafure theii gre;icefl <;omraoii 



meafuir. 



P « o P. IV. 



B- .-^ B. 



Thet dokmrnfufMe nupdtuJks hehg ghm A> B» 

^f i Find out D the greatefl cidmmon mcnAira o£ • ^ '*• : 

aovtwoA, B j^alfoEthegreateft conMttonJmc*' . .. .< 
ftio^ oif D and C there^re £ is the magnitude 
fbiiglit for. ^ 

^ For it is dearjE meafuring-D iind Cj ^does htmiff.mi 
iqcjafure tHc three, A, B. C. Conceive aiiothec »• •*•»•• 
magtiirude F greater then that to* meafure them j 
tfthenF mcafures D, 'and confequently E the ^'^^ !•*•• 
vrearefl common meafure ofD>ahdCj thegrefattr 
Ukc\tffc.ivf3icHs^bfurd. 

Hence alfo it appeares , that if a magnitude 
meafure three magnitudes} it {b^l likewife meafure 
their greaseft common meafure. 

P R O P. V. 



■^ t 



A ■ ■P>4* C^mmtwfiiuUf m4^ 

C— — F. I. gnhnits A , B, h*ve 

B ■ E.3. fu<h fropmrtien we$0 

another > as nkmbtr 
kath to number, 

• C being found the greateft common meafure of a |. la 
A) B } af oTted as C ir contained hi A and B, fo 4f- 
t6n is I cbnreinfd In tWe'ritimbers D and fi ?*th«w- 
Ibrd C; A :: t, D ; whcrcfoit inversely A. C :: U.i. . -/-#:• 
hhvLt litewife C. B:: i^BVc therefore of equality '^*^*^* 

K 4 r&op^ 



%9p . Tk^ttiubMatl^tf 

? K .O t. V ll 



■* » 






tJMi W4 ^^V P*'* ' ** ^^** mittbcr C, ^ diaijc(,& bf of 

K^ A.Theidbrebecaiirc£.Ai:: iX. fod A^t<.:^C. 

S»i!f. D.^tk«cforc of eoiiality (hstU E-8. :: ,i. J), ^tf 

• t.«»7. fore feeing i « meaiures the aumbet D , /lil^ 



• t.«»7. fore feeing i « mealures the aumbetp , /lilj 
^l^j^^' meafures B » but Ui.aUb mi^(iirtt 4*' i^ia< 



P » o F- V IL > 






;'^ '\^ y.-i}.-: 



A' ■ ■-?■ ■ ■ . ' ■ IncownitfHJI$r0hti siuMtUr 

B- ■ ■ ' lif A , B, W> »•/ 'i^'ifljui^^ 

/I'm ose to oMthajph^immik 
ItrhMtpnunArif. ' ., 

•d. i«. Ifypu affirm A.B :: N.N.« then A*Tt &. mSb^ 

f « o ». VIII. 

A" . ■ ■ ■ '■ ^ l/tt'i mdgmtMdef A3jhav!f 

B' ■ M^ ^i^ frofwtion one to m* 

otkr f vbich numher batb M 
mm^iihofi ii^igmkud§g art imc§mmt»fHrdhle. 
i|.i|^* ' Conceive A "ll^B.* then A.B::N.N.c0ii/r«7(o 

f R O P. IX. 

■■■■ Tbi JfUdm defcriM of right 

, - ftMiS nmmmfurakU h Ungtb i 

B94. £«^e /fca fnftftioft $ne t9 ttn" 

%^, ^mr I thA sjaudre nmahtf b^uk 

# ^fpMt nm^V* «4|i JfMinHilli^dk Wmt t(xt ^• 




fqusremMmker > finiS dfohiotimfUkiCvmmmfmrMi 
mja^tlh MmfMchbtmns dijKnwude of tight Iktes k^ 

mHi^i ^M€hsfqg^wmhirB0iht4MpiM»tm 
mf: '^^^Biffttmrti whith h^rf not /jtcft fHf^U^ m:i 
mUknm dfndrtmmhtr. hmh u a f^mert nimk%^ 
hgMm^rbtirfiUttmm^fwJkeminiph. 

^(^il>m A. B :: nomber E. number F. thaejEo^ l**^ ' ' 
if%^ tkrice y^: E twicfc. 4zz Ic^ dietdiokf •JSi^i: 

2.Hy/. Aq.Bi :; Eq.Fq :: Q.QJ fay A^Bfor A ' 

B 
twice rfA(\ )f 2s fi<i«r=fi twice. 'thttcCmA.fs^C 

B :: E. F :; N.N. « wberefere A HO. B. irtftft ip^ ipit%% 

j.X^f.A'^R, IcUiiytfaatAa.9(]:;Q.Q. Fqf 
{oppoTe Aq. Bq :: C^Q. thca AlO. Bj asisDMVa 
bdoiet ag4i»ffthe ffyf^ 

^Jiyf. Not Aq. B4 :: (^ Q. I fay that A *n, B. 
ForcoDcdve A IX B.chea Aq Bq :: Q:Q;aa abof^ 
0gfU0fiibeHyf. 



' '■ c 



CifU. 



Lines np*. are aUb *Q.. but not on tbecontn^ 
inAod lines *T). aie not chq^^bre "^ 



»R«». 



f n or. X. 

I :: BD) tadthtfritCh* nmmtnfwitbttn. 
Ihr fttfnJ A, tht third fipmU he eommmff-^ 
I 1 r-tble n iht ft^Ttk D. -Au' if the firfi C tt' 
i \tweni*nnfiirMiitthtftnni\ , nlfrtht 
■ third f Ml it imnmm itfurthle n itt 
if^riiD. ■' ■ " " V -7 

.t.A .'CABD lfC-O.A,«A«iCJV^:N.»*,;:*,, 
tt 'l 0> tbfrefore B -Q. O.But iftX. A,f T%ea fkAoot 

■ *"«•• ' ' ■ ,"!■ '.■ v'l 

rfjT'uf M t tVDfUnt tmrnbtTJiMM kdving thefrtftf 
tim mbieb gf^uan numhrt h*thf kffH^Tt. 

AaytwodaacnLMiberiiioi like wiilAtUfyr thii 
Lemmit as tnafo bttmbcK wbidi hm ibpcrp^irncu- 
lar>rupctbiparrieBt,ot double propoaioaior any lira 
fiki.tuvabta.Ste fcM.tT.i. 



», J . K 1 -I 1 — ^ M . 

c.j. H 1 1— — -It , ■; ,;; 

Tf^ out a Urn H R..ra whieb d right Sutjfvtit KM 
%tththtfnfBrtiui6ftw»nta>iktrtpvttt'K^C 

■ /■.Ml. aDivideKMiutoasmany equall part* asthen 
ace unites ID the QuniticrB.aDcl let aimaDy oftbelf:! 

\ ,, as thete are unites in tke oumberCt make tbe riihl 
Kiic HR.it is manifeft thai KM.HB.::B.C. ' 

Topni oitt <t Imf D ,i« ihefiiitrt tfwhkh thtfqiutt ' 

afa right liiiex'vrtt KMAattr the frafvrtiat »f t»* 

MumberigivmBiC. 

,t.Um.i», Allowli.C* ::IM. HR. and between KM aoJ 

ki*.6> HR ) ^findainfaa [>topottionall D. Tberdbie 



EUCLIDE'S Itmrntt, a«i 

P 1 b P< XL 

ft ' ^ ' . ' ■ r--B,io, Tofinim9ff^lMtm> 

E^ ■" " ■—>-.* C>i^ Hmmcnfurahle to 4 Wgi&l 
©•— -~— /M# fivfn A , Mif D iflf 

kngtbordyi the other Em 

"t. T9li^thniUitiberjB»C >^fo that there l>esdt at.lMhHii 
B,C:: Q.Q. ^ancliiBt».C :: Aij.Dq^ftitisfhMLj'Jli^^j^- 
that ATJ- D.ButAqrfXLDq.W^.Ff^.^o^eDone. 10. 

; z. ^ Make A.E.f fl.D. 1 fty Aq *T3-Ea. For A.B Jg;;;^ 
* :: Ac^.Bq.therefQrefiflce A *TU Djas bctorcj/theit- d ii.6. 



lO.' 

lO. 



f 10* 10* 



•••'•'•■•'•■•• •!»;■<; -o p. XII. 

• ^ . . . ■ 



^^^tgmtHdet C^rt^ tmmmnfwfdhle to tfk 
fiOne mitpdmit C^ artd^o eommonjurable one 






1 to the other. 

Becaufe A tJ- C, andC HO- B , ilct A. • f. to- 
D,r8. E,&j C :! N. N :; D. E.&CB :: 

N« N: : F.G.btakc three nuoi- b 4. ^ 
bers HjIjiC>theIeafl ir in 
A $ C tl^ proportions of D to £ >& F to G.Novr 
becaufe A.C c :: D.E* :: H. I. aod C. B ^ :: F.G :: ^ - 
I^|[p. ''ciitrefore of C^a^ty A. 1^:: tt. K ;: K VL a ITT^ 
*tkateia»A'U'MkW>ir,toknem. •<• le- 

Heoce j E very r^t Hoe coiim?eii(ui:ahl» to a ra- ,^,^.^ 
tiooall Utici^ alfo itielf ratiooalL Aud^ all figbt ^js, 
liocs radloiiall are cotnmeafutable to ooc another), afr 
le^ft io pQwer. Airo>erery fpace commeDfurable to a 
nuiQoaU ^ace i& rational! too:. aod all rational] Tpa- .^y^ 
cesare.coaimefifurablc one to another. Butraagni- * 
tades whereof one if ratiooaU , the other irrationally ^^.^.a^Lifl^ 
age infloreiiie^ifnraHle amoagft themlclvea. 



T?fLOl% 



^4i. low 



104 TJb^imi JRfiif/ '• 

P « o p. XI IL 

A- Iftfure hettm wtdgtdtudu At 

C B, tfff i Mf «f tibrm A rouMMk/k. 

B . r4i/e ^« a third C, but the other B 

iucmmnsnfHfJfffj ilfofc_ mffh 
i'lties Ay'Bdreinctmmnfinrayie, '■'/ ^^ 

• Af . Conceive B HO- A.chen bemg^C 4 "CL A£^ cheie- 

P a O P. ■• Xriib!-\ :; .»•;«'.'■« 

I J/ /i&fiif U !»» rndgnipitdei. » « (g f w Ayy 
^ : A>Bi 4iNf 0iif ^rtflu A uu9mmtfiifJmi\Mj0 

€mmmfur^ihieuthef4m$Ck- l^^-.i^jA 
lougiiiefi'X^G. dim,&ir(bttA '*-'Cj« 






A fic 

P R o ^ XV. - 

A — ■ ' lff$uffighttmetheff9' 

B- /mfMM//(A,B*:C«DW 

G ^ifr« /fir/?Afcfi»^#Jp*Piiippf 

i> •. rAf» theJetmAB jb Mi 

mtmfmMtH itfelfmlfngtk^hMalfithejHfdVjbdk 
m$rt imfmnr Am thefuirth Dby me pfrndrt^a fk/k 
tmec§mmmfurMitoitWmlmgtk. Btu^thefirftA 
Itf ware sm pwtr then fie lecmi^hyth^^ffrnM^^ 
iMf line mcmmenfurMhU t^ b feifm length > themfnik 
m third C he mereim femtt ^m Aemnk tt.hy the 
fyure p/ 4 right Uni^emmikfirMe fit filf kt 
iength. 



J>^A>.t aad fo interfely B.y^: A4| <4 B: :: I>^0C5| 
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^ Bq«f then lilfeirire C TL » or ^O- 1/: C<i •-• I>i. c i<ik v^ 

<%■ - 

I t • fv XVL 

nmmnfMUe to mtI^ rftUfmt a6, ic. Jnii/tU 
•Mr imtfmfit kCA cmmmc^fmMi t9 vAer •ftht 
Hm^ B ) •r BC s tltefetm$ maffdtmdifgiytnsifirfi 

^''^i^lQfV^&MfDtetiMicoMinoainetfure'of AB, •! i«. 
!k?r^% Waftircs AC. » « d dW it fo l!# iCnS- ^ll;'^ 
^B,and BC. whieh^s t$ htUm. ''^'^^ 

■^i':itjf: iL^Dbethe«6iiirroiiiiiearureofA^, 4 i«».i4 
AB. ^ihet^dftO meaftuet AC •« AB (BC) awl 
confe^uencly AB *CL BC. W.W.fht Dm. 

CmlU 



I, • t, 



H^cf it ibltowsiif a whole maguitude coni|>6fScl 
^tmq be commcnfurable to any one of theai> fi|i • 
lame (ball be coaunenfurable to the othet alio* 

' y P E o y. X VIL 

I ••^ i ^ i.. Jftw^mmmmtmftfrMt nn^* 

A B C ^irdpf AB,BC>ftfMfi/*ei,fie 

D-— >-^ vMt mdgmtiide «//• ACjkl 

he in€9mmtnfiiriihle toeitkrcf 
tk^ tw$f MS Ahy^C^^niif tbetpholt nkgnittide AC 
te h m mm enfHTMhli to one of them S^tihimtgmuim 
fitfighm Ah.^Ci IhMUhe tncommenfMuhle. 

I .JVjii^. tfic can be> let D be the common mtafute '. 
of AC 9 AB. « thtiefert D mcafures AC «-* AB li&li 
(BC)ifMlchefrfNtaU6ABi;i^BG> ngMiBJl tie "^^ 



%q€ Tie temb IM^ #f 

c4l«» ^'^Jh Conceive ABna:.M:.- c therefore AC 

CmM, 

Heace alfo^Ifooe magaitiiclty' compofed of rwoi 
, be iocomnieafurable to any oae of them > the fame 
■ifofliall be UKommenfuraBleto the other. 

P » pp. XVIII. -. .. lA 

«hr fffMcer AB ^ 
fmkifgMm A(^ 

hj d fqudfi, hiayfljti, and dmdetbeOiidABmm 
fsm tmumenfmdbU in UmgA AD> DB > ibe» fiM tJk; 
grtdter iht AB he more in fomer Aen At ItffeGKhr 
tkfinareofd right line FD € » m m§n(uHll e mimpk- 
f» the mater. Jid ifthegndttr A^hein f§mHmm4* 
AenAeleffe GKhy thifynnrtrfthe right UmVD €$it^i^ 
meHfnrable unto itfelf inlenph^ aninfardUUgtiui 
ADB equalltQ the fouHh part tftht fytuire wtak rftAt^ 
lejfe line GKsC'' wanting in figure by affmfftiht dffUeti 
Uthegreattthh, thenfbMii divide the pm» km ftrtt 
AD,Oti emmenfirnble in lenph. 

s Divide GKequaUy mil » and ^ make the red-? 




angle ADB^ GHq. Cm off AF=D ii^theo if ABqj 
c= 4 ADti^(4 GHqorGK^;H- FDq.Nowia thf 



a 10. i| 
c S«t. 

d.«./ir.«rf g^,^p,3^g^ ifXDTiDB,thinfliallAB«T3i.BD 

h Mr.t6*io* Ai< "CI- FD. (T. H". ^t he Dtm. Butfecondty} if AB 

ku..o. TXFD , AibenlhallAB-CLAB- FD(iDB) 

/^ ^"^ Ar/i*rafore AB '"Oi M. ' whmlbre AJD nCL DB. 

M n^. to he Venn. 
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>. 3 



P k o r. XIX . 

Jftben hf tiP4 ' 
fight imet me» 

Mt t9thcg^emw 
AB he af^yed 4 
faraiUhgr^m A- 
DB eq»aU uihe 
frmth part rf 4 
K fqitare mdtuftt 
tbeleffiGKi4^ 
> wanting » figuft 
i^ /fMT, ««f tf/^o «&irf Mlyei drnde tbefaid AB <»!• 
fimrA D» D B inevwakenfurikU in L $igtJ^ ^ the ptMW 
limA^flmllheiHfomvm^e then the UffeGlLhythe 
fi^H wf'the fyjrkf /me FD mmmenptrahlf to tie 
jpMMT to length: ^Auiifihe freadrline A B ^f nwre m 
fwmerthmtketefft GK ^^ thefquareofa righ$ line FD 
iimwiw nfimW^ unfit fei fin Ingthyond ifdijh ufvn tk& . 
grtdtnr ABhenf^ied 4 paralldegram ADB fijir^// Ji 
ihef§nrthfdrt nf^ fqnate eftheiejfe GK and wantit^ 
mfgnre ^ affMre,ihenflfstl it divida the faidgreaur 
iiar: ArB fiK* ^^rlf innmmepfuralU in length AD » 
DB. 

rrSoppofe all the fame that was done and faid io the' 
pfcc. prop. Therefore firft j If AD "XJ- DB > « then J "^^ 
ftadl ABia-DB. h Wherefore AB *TX a DB (AB * *** 
•*< FJD) c therefore AB "a_ FV.W.WJo be Dem, c ^or 
Secondly , If AB*XL FD , then AB IX AB -i ^ •>• 
fO (i DBi) d wherefore AB "TX DB , •and confc- * '^ 
^yieoitly AD T^ DB, mW,to he Urn, 



lO* 

i7>io 



P&C», 



aot 



•9gf, 
f ift tft. 



Prop. ZX« 



N* 



^'iA 




AdlW Mi^ rifhiBaet ht% 
CD f ftuimim 



Wtwf»Jmfm9ir IV fViVFffVfVIMI^P 

li«( i* Ml/ ifir / l i ^f ifl 

_ LccAbe ffiyciif »■ si 
gche f^iuareBEdcfcribed upon BC- BecanlcDC. 
Cfi (BC) » :: BD.BB.aiid DG f -O. BC,^ chevefan 
fliall the fcOaiigte BD be 13- fquarc BB. whmfen 
iMMtlierouawBBt'n.^ Aq > fliUl alfo BDbt 
TX Aq.aDci fotheicAaDgle BDJsAH^.IiKMie 

NoccXl^ ire libme AMi §fUmmniewdl tm 
fafMe me io mmhif. For ^iiher • •ftm tfifcf tMikmi 
nmrntrnf urdhk mlmth cm to ibe mhttj mnif ^ ^m Su 
tberdtimti UmprJfmn i ed , or nekbtf^ tbm h omut 
HkjiutwhhfUwiinf^ Mb of them an to$mm tnfi aJmn 
Um Itnpb ; or iafily hmboftbm Mretomwm^frfMwm 
tboTdiimMilmegiiHnoMfyinfowMir. Andtbtft mttbo 
mtjteswbkbtbtfrefent tbtortmt fftdawf. f. 

In numbers , let there be BC » >/ 8 (s ^ &>ili9 
CD >/ 3 8 (3 V" i) then ihall the reduglc BD:tfe£ 
%/z44=i2. 

I 

P R O P. XXIt ' ( 




1 

DB ht Apply td ioarmh' 

n4itlineJ>C, it m^hstki 

httiM tbtreof CB f ^r^^ 

"^ ^nkit mificomtnmfrr€blih$ 

Ungtb to Aa tine DCi 

mbereto DB if ^flyfd. 

• I. C Let C be propounded / « and the fquare D A de* 

*^ ,^ faibedonBC.becattfcBD,DA::-BC,CA ; ataiF 

4i0,i0. BD>D1^^ are /«c8c(o~lX..4tWc^tBC "OL Ca/ 



EUd^LIDE'S EInimu. zq$ 

la numbenilet cheie be therefiande DB>ix.aod 
DCf 1/ 8. then (hall CBj >/ 18. bucy" 18 =? 3 y< 
fWWl V^* == :»< V^ Jk. 



I"" "^' cmmmnfiirahle mAy imfmm. 

C» > . ■■ Let A be propounded/. « Tdfee a ii. % 

Bl^ A>«aiidCni.B.^ui$ ckar that B and C ^Mi>^i<N 
bit tfaft lints required. 



v.. P X o r XXII. 

• . .. 




I JiifBm^ DB CMi. 

}| I liMfMiaMiilDC , CB 
I I tmnmmfmrMe in f$mr 



tMMmhthdtftBM^tinfmniswruiimMUj rndtMlUi 

Let G be the propounded f* ) and the t^paat DA. 
defcribed on DCi and let Hv| c= DB. Becaufe AC 
CB * :: D A.DB.* & AC*T3.CB , c fliaU be DA^ • ^«; 



DB CHq.) i but Gq TL D ^ ■ e therefefbre Hq "XL e K'itu 
Gq./whereforeHis/.Ff^'c^nrtfl/a^Dew. and let ^hP-^^f* 
it be called a Kiediall line , becaufe AC H:: H. «^V^i;L^ 
CB- fii.ii 

In numbers)let there be DCj^.aDdCBi^^.then 
(hall the redangle be DB (Hq) \/ 54* where£ore H 

isii%/54' . . r 

. The note of a mediall line u ^ > of a mcdiall reft- 
z^jjn ^^of more together am. 

Every reftangle that can be conteined under two 
right lines .rationallcommenfurable only inpcrarer> 
is medialb although it be contdned under two right 
lines irrationall : and every mediall redanglc may 
b^conteined under two right lines rationall 1 com^ 
mnluabh oalj iapqwetm sts £oc cxatikfU ^ ^ 

O V 



210 Tbi tenth B$$k^ ff 

i^ X4 is fcy» bccaufe it is conteined under v^ J > and 
V S^which arc f >1P— although itmayi^e conte^aed 
under vV^ ^ > and V'V^.96 irraciooalh s for ^v^ 24= 
«y^ f 76 = v^ 6 X ('V^ 96. 

P X O P. XXIlt 

J/rJ^e relkmgiitD 
made of a mediaU 
I'mt K ^ he Mfpliedcn 
a rdtivnaU line BC. «f 
f9fiiAfx the breadth CD 
rationaM , andincom" 
menfHrahle in length to 
^ the line bCiiphereunt§ 
tba reBangle BD if ^/^/ZiW. 
• fekii. 10. Becaufe A is/«, « therefore ihaU Aq beequall to 
^ foxne tej^i^ngle CEG) conteined under EF and FG 

/>"g. ^therefore :D= EG. 'whence BC EF:: 
Fen CD. d therefore BCq. £Fq : : FGq. CDq. But 
HCq aad EFq ' are ftt, /and Co HX. g therefore FGq 
"IX. CDq. Wherefore being FG is ff b therefore CD 
fliall be /. Moreover , becaufe EF.FG * :: EFq.EG 
f BDi) for that EF "U- FG,e fbaU EFq be IX. BD. 
^j?*;**'^ But EFq „ -a. CDq. • therefore the re&4)g]e 
ol.^ • BD'Xl.CDq.WhencebeingCDq.BD«::CD.BC 
P •• 10. f fliall CD be,l3- BC. therefore, &c 

F R o F. XXIV. 




bi.«x. I. 
C 141 d. 

f fiki%,t 
gio. 10. 
n/^.i&.'io* 
ki. 6. 
1 10. lou 



o. 



an. S> 



it^enfarahle t9 « fve- 
dialllmA is adfr a 
mediai line. 
TJponCD/T'inake 

^ the redangle CE=: 
_ ^ Aqi « and the w&- 

anrie CF = Bq. Btowfc ^\^C.%V^ i^vVmwICD , 
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fcrthatCE. C?^:rRD. DF- aijfl CE« TX CF, '• 6. 
/therefore ED ndL'DF.f therefore DF is /f-TO-CD. f^^ ,a 
* whence the reAangle CF f B^) is /ui^ j and To B is g u.m^i}. 
^ jr.JT.M ke Dem, kiu'f. 

Obf. ti^i^^ the noi9 "g^ /or ^fce mofi fartfijgnlfies 
9mnmmfurahUinp9»er9nljf > asintbisandthtfrece" 
dent demonflrmotu, 8cc. 

ConU. 

Hetfhyitismaniiieftthata fpaGe cojiiflQfifliiirable 
to a Qlddiall fpacej is aHb mediall. 

< 1 _ " ■ 
Lemnut^ 

A To fydoutttPOfigbi tkitniilidll 

B •-— hy^^t^mmenfwdhUmiingtb^nd 

lyhfwtr, 
-•LctAbeapyft, fr take B T3U A, and • C -g. l!5?,*J;'*' 
A.^ it appears to be done. h»^««i.'io. 

Pa o P. XXV. cj:i.».t^ 

^ ^YtBdngU DB tontrntd nn:' ****** 
-n* i^t)^ > CB mediaM. right Una • 

tmmenfurahlt in length > fV ine- 

UponDCdefaibe thefquare 
"/. DA. Being AC (DC.) CB 4 :: • t.6. 
DA. DB, Sc DC TO. CBi* ttiall J '•• "J 






DATJ-DB. # therefore DB is A«». wWcA ir4rwJc 



.0 * 'Siioi 



♦.I 



Tit mib lull, tf 

; t o r. XXVL 



e 


i 







P t u 



G H KJl' 



klj.*. 



•^nSmgliKC ttmfnbttiiti »»dtr witii*t righ 
SmiAt,'iCammtnfiiTMhltmlyinfamrr,iieiAtrM' 
lUmtUi n wudUU. 

Upon tbt Unci AB > BC , ' ilercribe tke fijuam 
ADiCEianduponFG/^malceclieie&iQelci FH, 
= AD,* and IK = AC>aiidLM= CE. 

ThcfijUBreiAOtCE. tliatu,tbereda^^FiI, 
LM, ' are w and "n.. tbndbre G H) KM , baviog 
tbefaineptoportiou'areVi ■3tid''n- /ucrefete 
GHiKHitp'r. Butbccaii(eAD.ACiCE,thatUi 
FH,IK,LM,«aM efitaDdfo GH,HK,XMa]foH'; 
■ thenct HKq= GH s KM. i therefore HK» V,ix 
-Q-ior-n. 1H(GF0 ift3- .-thenrbereAao^ 
IK or AC is r. but if "q. > . then AC it ta. vUik 
W4t n ht Dtm- 



ifrw. 
diftia. 



_ JffLMiEk 

' a" E ■ ■ EjfrjSJhaUAq.Bq. 

Aq -t- Eq.Aq - Eq «"U.. Ai/nwkU?. Aq,E4,A^ 
H-E(i]Aq-«Eq'l3-AEand£E. ForA.Eb::Aa. 
AEt.:AE.Eq.thewfore feeing A '"TX E,<fiiall 
Aq'TS. AE.iandaAE. alfoEq'T]- dExaoda 
AE-whciHoK beoniTt Aq -f- Eq'd^Aq aad Eq^and 
Aq, _ EqTl. A(\aii4l^. Ift*w&Hc fcall Aq-*- 
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fiq»x A£ g T^'Aq**^ Eq -^ i A£ i and AqHh Iq g 14.1C m*i 
^ z AE.g and Aa-f. Eq-f- 1 A£ "Tl. Aq-+ £q *- JJ-^- ,^ 
»AE.*(9.A«E.^ ■-r.Mi. 

P SO r. XZVIL 

-'^ mdi4M rtBin^ 
AM exceiJitb nm d tm- 
disH re^gHgli AC hy d 
utiefidl rtUdHgk DB. .• 

UponEFf', •make '•'*'''*•• 
£G = AB>'*aiid EH 
=r AC. ThcrcAaodes 
AB^AGjf.r.EG^fiH, 
h are /iw,' 9 therefoie FG ^ hp* 
and FH are / ^gr EF. •*»'^ 
<Wlieiice» iflCGi * i.t, DB be f\ « then (hall HG be d }.«ir 1. 





F D 






B C 



5cM. 

I. »/# rMioHdli nSdnj/t A£ 
exifidfa Ydtiwdll reBditgle AD 
1|^ « ratiwdl reSditjle C E. 

ForA£«~^ AD )^ therefore a%f/. 
AE TX CE. « wherefore- CE '^S'"*'* 

%. A roHondll reBan^e AD 

jtAuJ fPitb d rawmM ttSmi^ 

CF mdk€s d fdtiondU uBmigk 

AF. 
ForAD«-a-CF.*when!foi« ,^,^,^ 

-^ AF to. AD and CF3« and fo AS b i« n. 
Ufu w.w.nhtvmn. «/».■».■•. 



O J 



TMl^Yi 



m4 



• 



$ tnm.tt 10!. 
bi| 6. 
cift.6. 
dift.tal . 

f lO. 10. 



Tbf tenth Smk If 

p R o p. XXVltt. . 

TO j&tJ our iiMriM// /r»» (G M D,) 
nrifvci^ conr^M g. rdtioiiU reiU^lt CD. 

* Tike A and 9 />' ja.> make A. C :; 

C.B.c and A.^ :: CD."! fay the thing re-. 

I^uired i^-done. For AB (Cq)^is Mr ^ 

I ^whence C is A*, but being that A . B ':; 

, I j Cf>. /therefore C HO. D. g and confe- 

A C BDijuently Dis/u. Moi cover byinverfion 

A.C :: B.D.i.e. C. B :: B.D» * therefore 

^q-rr CD.But Bq is ^>. ^therefore C D is PKW.W.to 

In niimb^re » let A be y^ 2i and B y^ 6.there(bre 
C is t/y' iz.make v^ a.v^^ :: »%/ 12. D. or v^ 4. 
«y^ }6 ; : oy^ i i.D.then (hall D be v^ loS.but vy^* 
1 1 X 1/^/ 108 =r: «/y^ i2$f6= y^ ^6rz::6, therefore 
CD is 6:Ukewife CD :: i • V^ 3 .wherefore Cnq.i>. 






•riwii«iai, 

tf 17. <• 

• tXtWk 

ftonjh, 

SIO.IO. 
»4' lOb 



iU.tf. 



' 



1 






Prop, XXIX. 

Tofmd 9Ut mediMll right lines cwmmn' 
frralie in power enly, B mtd £> cow^m- 
ing d median rt^dugle D£. 

*TaKeAj6>eV'g-. make A. D 
^ :: D.B. c and B. C ::D.R I fay the 
thing deiired is pedbrmed. 
, , ,, ForAB<<=Dq. andAB'is/u^ 
A D B C E therefore D is /u j and B/"g. Cj 
f whence D~g- £. therefore k Bis ft, 
^ - ^ . MoreoyerBC/:: D.E^na by ioveriion B*D :; C. 
••Mf? E.i.e,D.A:: C.p.»the;efercDE=AC ButAC 
1 16 6. m'u fif. therefpre D E is >«r. w.wjo be Vme. 

In nambers> let A be lo.aind Bi%/ xocand Qy^ 
lo. Therefore b is v^i/ Sooooiand E^y^izSoo. 
Therefore DE = V^y^ ibifoooooo = 3 2ooo»aiid 
J>«£ ;: v^ xo. x.wberefore P n^ C. 



8 

«- 



EUCLIPE'S Ilemitts. 

A,€» C J I X • To find out i»$ fUm numhft 9 
S,4. D>8. Uktwrunlikt. 

iB7*4. CD,96l Take any four numbeii pro. 

portioiiril A.B :: CD. ic is msh* 
nifeft that AB and CD are like 
plane aumbos. Andvou ;aiay 
find out as manyunliKe plaii6 
numbers » as yoo pkiUeiby hdf 



A)0« Cj^* 
IjH. Di8. f 

AB724- Ed,4o. 



otScM.%7^9. 



lis 



JirfcffPffNv* 




n 



F C p B 

T0 j?»J (^w^ tiPd jfqMre numbetf f DEq <0uf CDq^ /« 
^^4r ri^ iiNMfky comfofed ^ftbem (CEq) ^ /f Mre 
alfo. 

Take AD 9 DEIikc plane numbers (ofwbicblpt 
both be equalliOf bochodde^ vh^* AD,24.;andX)B> 
6. The tocall bf chefc (AR)ii^o$ the diflference 
(FD; 18. half of which (CD) isy- • Now theiike ■ it % 
plane numbers AD > Db > hare one mean nuffibei^ 
proportionall, namely D£. therefore it i$ evident - 
that every of thofe numbers CE>CD*D£9 arer^tio- 
nalh and by confequencc CBq (} CDq ^ DEq; U 
the fquare number required. 

Whereby it will be eafy to find out two fquare 
numbers > the exceife ofwhich is a fquare or not a 
fquare number, namely by the fame conflruAioB 
# (hall CEq ^ CDq be = D£q. 

But if ADi DB be plane numbers unlikei the mc- 

O 4 ^^ 



b47.i. 



c }.«».l. 



i]( Tbi tinth B$$k.$f 

diall-proporcionaU line (DB)ihall not be a rado* 
nall oumbcTs and fo neither (hall the excefife (D£q) 
of the {f uaic n|uiibcn»CEqiCl>(l>be a fyant num- 
ocr* 



£• 



1. r9fniwtm9fKhfiMYtnmmhiffB^C>dfAe 
mmknf comfoundtd §f thm jyis not ptmare, -^/« It 
dMd$afqmire mmper A m$ tw$ nitmhtvt B j C > »•# 

A,}. Bi9. C13C. D,4^ 

■ a 

X. Take any fquare number B> an41etCj>er= 
4 B, and D = B H- C.I fay the matter is done. 
BorBisQ.bytheconftr. likewifebecaufeBjCs 
•14.1 1.4 :: (^Q.«theicfbrcCairo(hallbearquareAniii« 
ben But bccault B -4- C. (D) C :: 5. 4:: not C)^ 
bMr.H.i. Qs^f therefore fliali not D be a fquare number. VFJir. 
t^htdent. 

A}$6. Bi24« C,iz, D,3. £>i. F^i. 

i(. Let A be fome Square number. TakeP^fitFi 
plane numbers unlikcsaod let D be=r E-4-F« make 
D.E :: A. B. and D. F :: A. C. I fay the tUngci- 
<|uired is done. 

ForbecaufeD.l--f-F ::A,B-4-C. andD = £ 

l\f^ -+.F,gtheieforeflialJA = B-4-C. Nowfuppcft 

its, 8. B to be fquare, k then A and B » r and confequendy 

D and £ are like plane numbers, ivhicb is cnttfsry 

mthwyf. 

The fame abfurdity will feUow if C be fuppofcd 
'^ niquare number. Therefote,&c» 



Faer* 




EUCLIDE'S Stinmu, M7 

p m// ngbtlims AB, AF 9 ci»- 

mtnfmrdhle only mfomtf » m 
the greater ABIbdlhmfomff 
^ mon them tht left A¥\ytbe ' ^ 
1> fquarerfd rigfn IneBVcfMi. , 
C....E D nuBfufiUf m knffh <o lb 

Lee AB be the line given f • « Take die fquatt • U*ttfp 
iiiin]l>ersCD,CE>rothacCD*-« CS(fiD) be not b%«.i^ 
Q^^ and let there be CD. ED ;: ABq. AFq. In a dr- >•> 
de defcribed upon the diameter AB * draw AF » and * ** ^ 
aHb BF. Then I fay AB>A F , M the linei reqafred* 

FcjrABq.AFqi«::CD.ED.*theiefor»ABq-Tl. J^^*- 
ATq.1)UtAB isf. f therefore AF is tlfo A BoC be-tjtktxtm, 
canfeCDis Q: and £D not Q: g therefore ball AB f J^**| 
be "Tl. A V. Moreover by reafon of the ^ right angjle k^u 
AFBjis ABqft = AFq-4-BFqitherefere feeing ABa. 
AFq :: CD. ED. by converfion of proportion (hali l f* *^ 
ABq. BFq :: CD. CE :: (^Q. < therefore AB HO. 
BF. fV. WJO he Volte. 

In numbers, let there be ABj^^ CD . 9; C£» 4 i 
wherefbre£D«5- Make 9.5 :: 3^. (Q:6) AFq. then 
AFqfliaU be lo.and confequently AF y^ xo. theit- 
fbreBFq = 3^ *-« lo = i^. wherefore BF is 4. 
^ Prop. XXXI. 

To find oMt two tdtU' 
mdllhetAB , AF rffV- 

menfkrable m$Iy m pomofy 
/• thdtthe greater ABJhiU 
be in fower more then the 
Uffe Mciy the fqnmof 
^ right line BF ineom- 
mtHjurMe in length to the greater. 

Let AB be the line given f\ < Take the fquare 'JJ******* 
numbers CE, ED,fo that CD t= CE h- ED be not 

Sand in the reft follow the conilrufiion of the ^ m. 
^/v/. J fay tboa the tUflg ccc\ukedu dQiA« 




I 



XI t The tpitb B§0l^9f 

For^as above,AB,AF,are/-n..alfo ABa.BFq :: 

*» "«^ CD.ED.chcrerorebein|>CDuiiotQ^B«BFAaiaU : 
bt*XL.Wkieh was h pt Dime: 

In numbersilet there be ABj^. CD>45. CE = 3^. 

ED =9. Make4S« 9 - ^5 C'' Bq.) y (AFq.) there 

fert AF = -v/ y. confefluently BFq = 4 j — * j !;=: 

10. whcrefete B F = V; ^ ^• 

Pi OF. ZXXII. 

A ■ To find Mt fm9 imiM 

' B Ikitt C, D, tmmmmfitn' 

' C hie§nfyinpmPer,C9mtfi' 

D- bending MrationM/reShtth 

' • gf e C D To iiErirr thegnmtt 

•C if MPnrffii fomerthen the leffet D /^y ibefqnareifn 

figbt Urn €9mmenfurdhle in length to the grenter, 

•i*t* «Tak» AandB/'^sfoasy^ Aq-«Bq*Q.A. 

«!i'tf ianamakeA.C::C^.«andA.B::C.D. Ifaytbe 

d faqflr. tttl ng IS dODe. 

f i*7^i^ ^^ becaufe A aod ^ B are / TO-. « therefore (hall 

I lo! ain. C (/v^ AE) be /u. ; & thedce alio C ng. D> thei;^ 

•*4- «o. 4ore ||,j J likcwife a*. Funhermore , urbereas A^Bd :: 

fc IT 6 C.D^and inverfely A.C :: B.D ifCBiand Bq ii<i». 

I ,f . il^ therefore (hall CD (A-Bq) be m. LaMy, becaufe V 

M- P*!** "CU A,' (hall v^ Cq- Dq be rn.Cfhecr 

Cote^&c. But if -v/ Aq -Bq^ Aq , then fliliU V 

Co— Dq be 11. C. 

In numbersilet there be A S, B y^ 4^ (v^: ^4 ^ 
l^) therefore C =r iy/ AB m wy^ 3072. and D ^ 
•4/ 1728. wherefore CD = i/y'y3o84i6 = V 
12304. 

Prof. XXXIII. 

A——— To j?iii o«r tv medidil 

D »*- linei DtBi conimenfuTMhiem 

B fower onlyjComfrihendhtrd 

C medidUreSangle DE»/f dU 

D • the greater D/h^U he m^nm 

pftwer then the leffe E> 4jf //^ 

y^/^irre ofarizht lilic cw»»tnJut«iUt w t(»« gredterin 

Uizth/ \^^\^ 
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EUCLIDFS £bMm/. 219 

« Take A aad C f "*g-»fo that y^ Aq ^ C^ Tj. A. 
,takeal(bB'^AahdC> and inalce A.D ^ :: D.B 
H: C.E.theo D^and E are the lines fought foi. ^ ^^^-^. 

For becauiie A and C « are f ^e and ftno. A and C) t ^ri.a. lOi 
therefore (hall Bbe>',aadD (v'-AB)l(hdllbeM. J*^;,^ 
ititBicaufeA.D:: CEjthekefore inverfcly A.C :: k»^*io. 
).E. wherefore feeing A "g. C>therefore D fliaU be 

q. £.thereforeEis;<.Fttith«nnore,f beingD.B:: m^^t't 
^E^andBC is fcv.alfoDEjequatll to it, i^ f^, Lailly ■ if*!- 
ecaafe A. C :: D. E.e feiiiag y' Aq - Cq TX A. 
berefore y^ Dq — Eq "B- ©.therefore ,-&c. But if 
/ Aq — Cq "TO- A.tiien-^Dq — Eq *t3- Eq, . 
la numbers, let there beA8,Cv^4S. B^/iS. 
!ienDt;y3o7t.andE»v^588. wherefore D.£ :: 
.-v/ 5. aid DEzzry' 1344. 




T R 6 F. JCXXIV. 

T9 find om two right 
liner A F 3 BF, ingommen • 
fuuUe in fewer , whofi 
fqnares ndd^d Ugether 
make ti ration^.i figure > 
g^, 4idthefeBan^le<m^n* 
^ -^^imder ihemtHdM. ' 
« lat there be found AB^D,>'T3-; fotharty^ , j, ,^ 
\Bq— CDq11-AB.divideCDeqtialJyioG.'maike bio^i. 
&e i^ftan^le ABB— GCq. Upon ABthcdia- J^'^- 
netcrdrawiheferriktrcieAFB J eredtiiepcrpcndi- e«orlb.6.d> 
»lar EF, and draw AF,BF. Thdearethcltn«rp- p^J^J 
luired. c 19. 10. 

For A'E.BE in BA x AE.AB x BE:«iit BA x At * 
»i= ASq,-and AB x BE= F .»./r.crtifcc^-AE.EB 
rAFq-FBq. therefore being \Ec*T3-bB, *AF^ J^^l'.' 
hall be "TX FBq.Moreover ABq (k ApA^-hFBq)' is 1 •a»lh. 



10. 10. 



•fXattly EFq « r= AE3 i n=CGq.« therefore Ef— " '"'•"• 






CO- therefo»^eCDxAB=rEFxAB.ButCDx 9x^1^ 
AB • is Atr.o therefore AB x EFj ^ or AF x F B, is (^. P/'*-"^' 



rk B%fUi4dm tftbe pmehy numhers. 

Let ABbetf.CD y^ iithen CG= ^'4=^ 

|«ButA£ = t •+<v/^.aiid£B = 3 -< v^tf.wheoc^ 
AFfliallbcVtiS •+ii^-andFBv^:i8-.'v/.ll^. 
Alfo AFq H- FBq is |6,and AF z FB := ^ loS. 
. But A£ it fisiMid in this manner* Becauft Ba (C ^ 
• AF :: AF A£* diere£bcc6AE = AFq= ABq-i- 
3 (£Fc|.) eiicrefc«etf A£ — ABq= 3.Put 3-41 tsr 
AX. then iS -t-dc-<^»<«6e*-iee)tliac]s9>«ee = 
a .or ce = 6. wlien&ve t=<^tf.dtfoAE=::jH- 

P 1 o p. ZXXV, 



tll.l«i 




figMft i MitUfiBdwgU tmUMmed mtiertbtmfmi^ 

liTakeAB andCF/c"q.s fo thnc ABsCFbe 

l>>>amiy^ABq** CFq"^ AB. aadletthereftbc 

«ioneasintiieMec.m#. ABi £Bare tlieluieiie- 

ipiued. 

For> as it is (hewn theiCfABq 13» £Bq. alCj Afiq 

bMi^. (Alq -4- £Bq; is /cy. and laftly ABx Ol^is M. 

24^>^ «tlieiefeieaUbABzD£|thacis>A£zBBi isjTr. 

' dicitfen^&c. 



H^or. 
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EUCLIDE'S sbmnts, 

P t o r. XXXVI. 

f find lit tw 
fi^ tims B A) ACj 
htcHnminfwMt m 

s wrnUm figure, •• 
"^ "^ the nBingU Mljh 
€$mdmei mdtr 
HnHmtikU y umi Jm rnmrnnJ iiNUe to $b§ figwi t a rn 
fofei oftht fmares. 

s Take fiC aod fiP/in^^fo that BC x EF be iw. 
and ^ BCq ^ EFq ^T^ BC .and fo forward , as in 
the prec.BA, AC, {hall be the lines fought for. 

For (as abOTc) BAq 'Tl. ACq^alfoB Aq-f- ACq 
is f*9, and B A ik AG is fit. Laftly BC ^ *13. Ef > and 
« fo BC 'IX £G s likewife BC. EG ^ :: BCq. B€ x 
EG (BC X AD,or BA x AC)i therefore BCq (ABq 
-«- ACq) "13. BA X AC thocforej ace. 

Ssbol. 



»»I 



• is»ia. 



C ||. M. 
• 14 Iflk 



a} 




I 

i 

H 



Tofudimttvo mtdiaU lints imi 
h Imti^ itndf§mer. 

4TakaBC/u. andlecBAz ACbeA*^^) and — 
BCq (BAq -h ACq) ^ maka B AH :: H.Aq.theo 1 1 {^7 
fay BC & H arc /« 4l..FQr BC is /f.4 and BAz AC «!?.«. 
(c Hq) is f«v.wheref<ffe His alfo ^i. ^Likewife B^x ^"«'>** 
AC^U. BCq i thmfeie Hq*^ BCq. thmtm^ 

Um 



%%% Tit un^ MgQk^9f 

Here hegm the fenaries eflktes irrdtwidU 
by iomfofmQn. 

Prop. XXXVII. , 

A ^ ^ Jf f »• rdtiatudl Uaer 

ffHmy tinmbdelim AC is irratioMll j and is calkde 

JimHmsU Une^cr •ftPH names. 
■*P- ' For brcaufe AB 'tl. BC > thence * {hall ACq 
InJfli be^lXABq^Qiit AB'u/^theceloreACisK^i 

Prop. XXXVIII. 

jftvomidiaU Hmt AB, 

A ]^ C /irwfc& , if cmfomidti, and 

contain n rationaU reSangUt^e whole line AC is imL' 

tiwallyand called afirftpimediaUline. 

• hp For being that ABa'IX BC , ifhall ACq be 

e iTSj^iiT' *^°- ^* * BCrf'».# Jjiercforc AC is *f.W,Wjo he Vem. 

7 Lemma. 



P i f I . | A ^reBanfU ACi 

*^ J^C0irifiirf</iiiiMfr4fw- 



A 



' ^ .' ! f lio»^/ li^ AB 4Mt ' 

tfii irrdtionall 
hC^isiruiimmU. 



For if tbe mfl- 
■ angle AC bt af* 



Prof. 



? 



EUCL IDE'S tUmtnts. 

P R OP. XXXIX. 

tftwo media It lines 
AVf ,B Cycommenfuta^ 
hie only in power, etm- 
taining a mediall reS» 
^BgUihe comffmiUei, 
the whole UntMCfbk 
he irrdtionall , M is 
called a Second Unie- 
' dultUne. 
fpoti the propounded Ibe DE ^*tf make xht tt&- 
angle DP = ACq; * and DG'irii ARq -+ BCq. 

Kecaufe ABq c TX BCq,** therefore ABqH-BCq> 
f.f.DGjtl. ABq :but ABq* h/^f, e therefore DG 
is iui'But the re^angle AB t is takes fiVyi and confe- 
McntiyiABC (/HF)is ;*». g therefore IG and 
GF are p. Being alfo eh«c DQ ^b lx HF ; and DO. 
HF :: * EG.GFi i therefore EG *Ta. GF.- therefore 
fhe whole £F is/.» wherefore the redangle Ctjs ff. 
• therefore ^ I>F,t.e.AC}is f. W. iP'Jo he Dem, ' 

Prop. XXXX. 



>M 




ftffptMt 






f 4*s* 

10. 

ki.6L 

I 10.19. 
10. 






A. 



If two right lines AB> IC 
"pi sontmenfmrahle i 



♦Met fi'iWcifr rV comfofed of their fyuares rdtimMlUanitift 
reBmtgle conteined under them mediall , the whole right 
line AC is irrationail and is cMed a Major lino. ^. 

Tor whereas ABq H- BCq • is ^'». and * "XL t ABC kji.*!!. lo. 
# /errand fo ACq (''ABq-h BCq-f- 1 ABC) e^tJ. J4r^ ^'H- 
ABq -4- BCqp'r^ therefore (hall AC be f. whkh fpas d^%, 
tobeDem. J 7.'^-. 



^Tl.1^^- 



aif Tin UMik BHk^rf 

Prop. XLL 



Ifim9 riiln Umr 



iUngtthtf , hmtrng Am which hwuie$fthetrff 
Mid t9getbtr w etJMW ^ J grf the reStoM^ imtmed i 
tbtm TUimuAk AiwMe right ImiAMfkaU he nnui§^ 

mUl$4wiis€4iUiklme€mMmBgmfthnt4tr4n§mUt 
miifw$eiUUn9figl$. 



nSTi^ fA^.'chenfefC 1 ACB ill. ABf.wlui«fbtt«A< 
.n%J^tm. F m o P. XL II. 




H 



l//ir9 right lines OH ) HK , iHtnummfuf^Ui m 
f$»er ht amd togethefjhaving both tbdi wbtcb is ro«- 
fdfeiofAeir fqH^rtsmtdiMU > 4ni th$ rtStitmgjk ttn^ 
Htkniunitf mm mediallygnd inc&mmnfrrahk t9 tha 
whifh is comfofei $f their fynares , the whole right Um 
GK is irradomUliV is caiiei A line comaining iufnftf 
> tmo meiinU figures. 

Upon the propounded Roe FB / make the reftan- 
g^ AF=rGKq, 5c CP=GHq-f-HK(|. BaneGHq 
mSfp. -4-HKq(CF)«b/uy, the breadth CB » Oisdl bc^ 

C4V*' Alfo bec^nife i reftangles GHK (e AD)« is i»»itlM^ 
4% 6. ' fore AC ^ (hall be /• Moreover becaufe the re&uigk 
fJTi'r AD«tX*CF,ialidAD.CF::AC.CB. «ditn« 

flmtair (haUtACbe'n.CB./wherefoieAisc/.thadbit 
j#^f» llieftAaagleA¥.i.e.Q^\Uf*<u ^aodconieqaeoe* 
tyQKUf. W.W.U ke pewK 



EUCLfDfi'S Ikmtnu. 
P t o p. ZLIII. 



WJ 




A C P E * 3 

mfyJHedhiMiM its mums Apt uK. 

ic be poffible, let the biaomiiatt fine At be fiyK 

It the point fit into otherjuusct AE> £Bf It if 

[fi^that the line ABis in both cafes divided 

wUytGace AD ^13- DBjaod A£ Id* £B, 

c^e the reAang^es ADBi AEB « are /««} « and b2|[ifti«d£ 

cf ADq> DBq, A£q, E6qisf>V i and fo ADq 




ceeds a«' by f^V. • whiih is ^hfurd» 
P H O P. X LI V. . 




A Cj b E D B 

itffbimediMi tine ^Bi is im Mifthn wly D dr- 

ll«r« iV# iMwer AD , DB . 

otaceive AB to be divided ipto other names 

IB. vrhemipon every one ADqiDBq^fiBq-will 

IM. and the leaanHes ADB J ABB , and rh^ C^^Si^^.^^ 

lies of them. /it. ^ rherdbre arAl.B««vKtS^«c|i^AV. 



»1< 



P K o P. XLV. 
1>.C 




p J fec$Hd hmedidll 



I 



i' 



Klf 



if J names AdCBft^ 

fyai.onefointC* ^ ' 
Soppofe ch^W^'' 
other nair.es AD«^ 
upon: the- prbppim 



iMita 



tefiandes CG::t: Afiq, and EH=t ACa p^ttJR^^ 
. ..> toalfoTElC=Al>ii-t?DBq. * " ^1 «i^w. 

S S'WH. *«^»«*^« ACq . BCq « arc /«« T3-$* ACq 4 Clq 
<o. (EH)flull be/w. fCheiefbretlKbregdth FH isf. 

d»l la « moreover the redangle ACB , ''and foi ACB 
• 4.S. fiIG)iiA<r.«dieieiiMeHGisalfb/> AndfinceEH 
J^«* ii/la- IGrf & £H.IG :: FH.TK?tBc«foiAH. 
HGIhill be^O. Jk cheicfm FGisapinDmiafiwhfS 
namei are FH>H6. By the fame leafon FG is biijo- 
imdl,and the aamci o{ it FK>K<j :c«i/r«jp ro tie 45 . 

P aaV XLVI.> '^ 

■-. irts 

■* . .4< - 
■J. ■ 

• v2l 

c * "" e i> B 'Ji 

^ Mdjtr lint AB Ir «f anefito Mtgr D 
•riMMtAD^DB. 
.XmagiiieocheriiaaieiAE.EB. wiiecmoDtiier^ 
*9 '^ 9Mt^ AI>'«A£Bjare«4Mu « andas wdl ADqHN^ 
iSr^Ph^^^M -+^ »/«* ^tlmtfere ADa^ 
^^Jiit Mq -« : AEa-^Uvijt. v&SB ^ 1 ADB m/f. 
tr»£f(ibuja^ri«t. 





er 



£UCLIDE'S Mlmimi. Uf 

» X o p. XLVIL 

FED ToHHrniu^iUm- 

iacdre other jBaoiffs AE , IB. tlieiibddi ABf 
Kii.9nrl An« H^ j>Bi| areiM. ^ and the rtOaii. '^^^^ 



^"QBiADB acQ/*.* therefbi;* % AEB - % ADB> MAir. itw 




i<- P«on XLVIII. 

m(^ C dhidii f«0 jrr 

If yoQ wodd dindf 
— - AB ioro other names 

KH G AD,DB. draw ^on 
ne propounded EF f'the re^angles BQ ^ 
and EH nr ACf H* CBa9attd£K = ADq H- 
thenbecaofe ACq-h Coa, namely EKf «is 
le breadth F H fliall be V. Alfo becaufe a ACB< • 4»i^ ' 
x5,lG,i5«/ia,HG»fliaUbelikeirire;. There- ;^^.*^ ^ 
j^hereasEH^TUlG. and EH. IG4::FH. 4i f . 

benceFHtfliaUbetl.HG.rdiefeCmFGis^j^.Su ^ 
HaiallyandchenaiiiesofitBHtHG. Inlihfe 

ei FK^KG (hall be the names oTit I ii|;«i#lfo 

IntBooL 

ationall line bcuj^ propoundecb and cht hia9- 
all divided into us names > tht macct of 
»fie names is mortiapowtc then' dttmEs hyi^ 
veofM dghc line ttMMUnfaAto ia w<^ 

serin /cn^jchta 

P % xMl 



Mt ^^ tenth BHk < 

L If the greater name be comitieiiruraUe in 
length to tke ratiooall line propounded^ the whole 
lincii calltd a firft binonriall line. 

1 1. But if the \tSxx name be commmfiirahlcjii 
In^^ to the ratioanllliiie propounded » thewbole 
fine 1$ called a (ecood binomial!. 

Ill.If neither of the names be conuneofijriblpiB 
hwh to the ratioaall line propoundedjit is calUa 
dmhtiienud]. 
. 3(tirtJicrn9M« % i('the greater nanyebe i|iQ]i;e.tt 

Ka then the lede hj the f^iOTireiqfjiki^ 
incoauncuftuable to tfaiie^greateri^lfsggflb 
then 

I V. If the gicatcr aauK be cosiBicttfutabie to ijie 
propouDded rationall line in length » it is ^eii 
iMiiillbiwMiiiall* 

V. If the kfReriuune be fo» a fifr. 
^ Vi. Iiaeitliec*nfizt. « 

Prof. ZLIX« 

A ..^ 4 C •..<» 5 1 TajM mt dfrfi 

J> ■ . ■■ mUU iim, EG. 

t^C^Si ^- © -Tafce AS , Alf, 

f*. 3 fauareanqdxK^whine 

ciJi»i.i^V H^- excefleCBisnoiQ^ 

DbnpsDPoanded**. ^Tnl» £F HDU D« and«miBi 






' AK.C]l::EFq>BG).tlienfiQiha1lbeaibiii. 

4^^. FarfiFd~a.D«theraforeBFift/^alfo£fo-X). 

f*t%^ FGg.f tbmfiNelGJbalfoAlilDHrifc^bKanfiB 
l^u, M. n^ Kjq :: AB.eB :: Q^mc Q> thoefoie E^IO. 
■9*>»* 9G. h^inf bocwak hf ooaveifion oCpopoctiMb 
^ BFq. EFq — FGq :: AB. AC :: Q:.CL •hewjii EF 

I Z^iMl* Aflullbe-Q.'v/ EFq*«FGf»'dMre£Me EGis a i 

^ Unmbenihusi lerdiaEe beOS. 9F^Al9« 
CB y .lAnioielMianft ^.f :: ^. ao» thurrfcirFO 






£ U C L I D£> S Ml0mmt. a»» 

F & O ». l- . . 

G Take AB aarf AQ 

F fqiMreiiiiori>en>jtWex- 

^•i^^-^^ c«fe of wUch b CB adt 

^'^ Q.LecDbethe line pro* Mmhm 

aded ^•. take FG -11^ D > and mAt C». AB V! '^^' 
r.^Pq. then EG will be the line dcfired. ^ 
c* FG -OU D.itkerefDwFG is /• Alfo EF^ TX 
f .fberefore £ F is /.Liktwife bccaufe FGq. EFq 
B. AB :: not Q.CLthence FG is TX Ef Xalilv 
%CB. AB :: FG<|. EF^. aodiaveslely AJB* CB 
Fq. FGq. tfaercforeasinsa ikfifongoingfr^l^ %%.iM-, 
noL\/EFq-<FG^.4wherebySGisa2.Dind- ■•! 

n numbers ; let there be D 8>FG 10, AB 91 CB 
leo SFis%/ i8o. whcfefoie EG is 10 H- V 

P n o r. LL 






^. 4 C •«/.. 5 B nfmimu^dM ' 

L 6 (nMWMUIwe^iXF. .1^^ .^ 

— i -Take AB, AC* ''*^ ' 

- ■ 1 F ijioate mimbca » 

£ the cxctfTe of 

■ ■ ' — ■ ' » ^ which CB is not 

Q. aodletL be a 
nker not Q next greater then CB, vi\My a unite 
two. Let G be the line propounded/. ^ Makt^L* 
:: Gq.DB^.^ and AB.CB :: D Jq.EFq. thenljF ^h^ «•• 
If bt a |.bio. l^L^ A. 

Etor becaufe DE^e^S-Gq^^DEis/. aUoOq. .r^** 
i q :; L. AB :: not QjQ. t therefore G ^tX» DB. ^A^*^^ ••- 
leewife being that DEq • -|3k SFqif^ alfo £F is^*. * ^ '''* 
yreoyerbccsnife D£q« E^^:; t^m ^^ ;^ ^*^<8^ 



lliSx ^" VBTL EF. and betiig,tMt|f <an|r>^ ol 
■••*^ . CB tu act lite fiam wimlifi».)f ^Kdw^ flirt.g 

Adi OiaU be Dfi j/96»ft GF V4|f^i,^|^^ 

•r : . Prop. I#IL a 

'^'••« 3-C*>««^v'B .- To ftttd #ift UjuMnb^* 

»|lljf,'f '!>' ■ ■ — ^F « Talced ^My fauaie 

B pumbet AB > Mid divBk 

H I ■ < it into AC » CB not 

. . liiieim|Kiitidecif>talecDETL.Giraiiatek«Ml. 

M l#i«. io. gg .. DEj-EFq.tlieii DF (haUbe a 4. tnn. - i»»^ 
%%Am,uk. For, as in tbe 49 of thb Book, Df #iay b« {I%vo 
S tl w to be a binom. wA alfo becaofe by conftf . and £i^ 
94i^4i* vecGonof ptopottioD DEe.DEq ^ EFq :r ABiAC 
•^ ^ i:Q 00c Q. ilbaU Dfi be'n.V'Blii^lFt. 
t tlierefecc DF b a 4-Wn. ' v 

tnniimben,tetG be8^B,6.tiieQErih^be(^ 

H-cknsEbfcDFss^H-i/tf. ?^^ 



,.»•■■■■ f I ■- 



f H o p. LIIL 



.?*: 



G- mUUimeWP. 

P F Take any Ibureimm- 

£ ber AB> wbofe fcMcaci 

H ' ACfCBaienocQ^Lct 

G be the line propoond' 
^f.vkt ET'll.Q.a&dttalKCB«AB::BF^.Dfiq. 



EUCLIDB'S :EftiwMf. 431 

^^ tfbr DF Ihall )be a bin: as in the soi'of this bdieii;* * 
2ttkl becatife IrjT coolftmaioii j' and iavjoiio^^ 
^Pii :; ABl' CB and (p bj cbnVctfion of pro* 
ifbttidtk, DBqi'BEq U SFf .*7 AB. AC :: Q^not CL 
Vil'lttei'efbre^hal) DB be^Qi V DBq -. Blq.^ dteijp- ^ts. . 
fore DF is 5 bin. W.W. fheVoBe. ?. •j;^ * 

^ IfrMoton^let (Eliete be G97-£'>:<«Aco Bl (hall 
*• '</^4.'«A«cfcre Wis 6 -4- 1/ f4- ' 

P B o P. LIV. 

A 5 c 7% ' ^<>i^/ o«< ^,M t«"a- 

L - >* 9 miallline. 

a^^r^fr^. TaJic^Ci CB^prinie 

D- ,'iL- ' .'"g numbert>(pthacACr^ 

516LM . B CB(AB)bcnotQ.takc, ,..^, 

»iHi'<jfj.i. "* alfo any number fquare 



« J-* '■ 



jcr: t. 



L. Let G be the line 



^nopoonded A «andinakeL, AB::Gq.D£a.and • fjm>*i«* 
|^« CB :; DE^. BFq. then 1>F fliaU be a ^. biap. '^ 

miall. 

- vFo^D]F may be demonftrs^ed bia.as in the $ z. of .< . . 1 
AjUs Book, and aUq by rcafon that DE and £F "TX. 
d«laftlyUkewifebecaure byconftr.andconverfioo - 
^of proportion DEq- DEq ^ EFq ?: AB. AC :: not 

t2- Q* (For AB is prime to AC , ^ and fo unlike to ^M-^*^ 
>st>«theKefbre DE*n,^DE^^ EFq.^ therefore ctd^^i, 

In numbers > let there be G6. DE<|/48. then 
£F (hall be y^ x8» wherefore DF is ^48-4"^ 
i8. 






P 4 IfllM* 



0. 



» 
f 



*l» 



mm*tiii.if 



!C! 



i^'-. 



n 



HIpK^ 



*«r riftflijfc AGB >= 
EFq. nwd fttmtUt filkn^ 
G,£>>'>^n>»OH.El> 
f K,^W r* AB.> In ti« 

p JJMrr LM brmadt,e^udl 
tt ih TtflmcU AH t "^ 
•MR OiA!? fradMcci tbt 

rifk/^wiLOS, LQT, 
NR,S,NPtfcr/r*J«««J. 
lAy I. MSjMT, MVrrStftWn. Forbjruifoaofi 

QMRbcanghlline- iUtenforeRUOiq&P.Hf 
right angln. vheid^ tlie parvtUe^ruHBUrMT ' 
atenAaoglcf- 

x.Um*itiifUin fto LS *:=: LT,minir^««f:.' 

EMCxufetiierc&iogleAGIV— EFq. tthenceM! 

A1.1F :: SF.GE^ukI (b AH.EK ;: EK.GLthat ^ 
f i''^ , lwcoiiar.LM.EK;:EK.MH.<butLM.$M::SU.- 
l^iM. MH,(liCTefor<!EJ:i— SM»!=FD'=MT. 
kS.i. 4. H«fiLN-=AD. 

«Vu 1. 5- '"■S '^' '^ ii'r^—liy ihiM tm'F ,ii isfUim 
«>lli«. iWBFjFC.ECitrftl.. 

ti. IfAE 9-EC,indAE-a.v^AE<i~EC4. 

( then ihall AG.GE. AE, bt'TX. affo, becaufe AGt 
•'**'''' Gg,:AH. GI. f ihmtetc&aUAH,GI,f.«.LMi 



EUCLi&FS I/kMVUf. tJI 

7. DM "n. MP. Fof by the Hfp. AE Tk BC. 
lAefe&K SCn-GE- «wber^xe EP^H-CB* ^ i#ii^ # 
but BF, a£ :: EK.Q 1/ thcwfere EK "Ta- Gljduc '^^ 

i9jipp«Kiic th^r AG , Qfi^AS >are ^Q.. ivMct m» 
UllBr JMM. for AG. 6» :: AH. Gl :: JM. 

P » o r. LV. 

■»■ ■ . 

' Jf K j^ce AD (< eoHtemei under ir fdtUmll lim 
iSb ; aniafirfi bmmiaUlin4 AC (AE -f- iSC) li^ 
right HneOi mhith tonteimnh that Jfdce in ffmtr it 
bMimmfi9tiJcaUe4 4 Unomiall Hut. . s 

Ail thaclreii^ foppo^ which is dcfcribcd ami 
AmonAnxed in the next feragoing Ummd , it is 
flMoifiMl that the eight line OP contained! in pover 
theipKeAD. ^LiSewifeAGsGEsAE , arena., t^^.^^ • 
thffdbrefeeing AE^is/13pAB. «(hall alfo AQ Umi^tw, 
aadGEbef-Q.AB.^ therefore the reftanglesAI^ e/Sis.ie» 
GIji thair U 1 the fauares LM, MN are/>«. therefore fjo. •• 
OM>MPare/#Ta:./andconfeqiicntlyOPiiaW. UT'** 
AM^all. w. W'to hfBtm. . C iy.io» 

lanumbers, let therebe AB5.AC4H-^ix. 
wliMfoiv the redangle AD=: xo -f- 1/ 3007= tp 
tholS]uareLN. therefore OP if i/t 5 •+i/$« oa- 
■|fll|^ a 6 binomial. 

P & • F. LVI. 

If a ff4t%kB U pmpmhmM un4tf 4 mimuUi 
iiwe AB 9 'U^djkand himmidU AC (AE'-^BC) tbe 
right line OV^mhieh cmtttUnnh thfiffdee AD la fMrcr t 
tsimihiniU, ^mtcailidgfffimiiitLil liac. 



»}4 



ThefbieTaid Ltmmt of the ff.ofchit Book being 



ThefbieTaid Limmd of the f^.ofchu Book betng 
*hr.^ aeaiafuppofe<titiieai1iallOPbe=:v^Al>. 'iHo 
JT?" AE. G.GEJtp-a-. thmforelinoAElU/ll. 
<^i>.ia AB,likirireAfl.OB'()ii1Ibef"xl.AB.t]Knfi)n 
•""•♦" tli««.aMle. AH, GI, i..OM^>»j^i«jp.. 
<l»».i«<Mi)'eo»nOM-B.«I'- loMrlERtirSCjauI 
Wi BC^Tl-ABt ««>*>""'•""'*" OMPjffi. 
■^ »-C<mfc.ineatlfOPii«&ft bimedftdl. wWeSwi. 

> In nnmbiti.te*"" *»'««»* ft&*'^*«H5s. 
then the re«>n* AD=: <■ "obW Jo= OPq.' 
therefiue OPB"V<:f?I "'' "*r 7J-w^.aimMai«- 



pi o r. LVIL 



f 





~" 








G 


e: i 


- 


H 


..'l 


." 



__Bictf iiR<br4 MfJN 

ntmhi Um AC {&% 
-f- E C) fir 1^ Jiir 
OP t»Utb caUMKttb m 
ftmtrtbeffttiAl> .it 
hrMtinJl , Mi eOH* 
ftntiUmiUUBm. 
AiAoKiOPv=cA9. 
alfo thcicAaatlcs'AHt 
GIithatuOMPrMIh 
are /HL « LilmiJIc'EK 
ocOMP B>.* Acfc- 
JonOPua AccMhlU* 



Inoambeiti ktriteicbeAB f.ACv''}»H-^ 
J4. wberefece AD U v'8t»H-V»«>= OP^- 







*it 



ElF 



iji; 4 iwreADkniii- 



UmmisU AC (Afi ^ 



Mif£f/f<MAI)ip 

J [ I I pmtt, u tMt htdtimtiM 

*ovigiiD,OMq . •«.•**»*• 
P UPfSfttbcieaangleAI. 

it. OM<l-^ MPa*iifV. . ^^ 
, Mo\%ot OMP it ta.iSii. 
^tEwfore OP (^AD) « *' "* 



. /}b numben j let dins be AB (.and AC 4 H- V' 
j.:^Aet!eaayg|tADit>o-»v^tco.wietafaw 

^tfii fiMM A0l« CMttMHl MMltr « rMbmU Km 

■ ■ ■ ' - "^ ■ - • 7. il^u • ■-' - — 



ftifuimikiitjfMa KOmfimr 

,.. AMiDOUp-q-ltfa. aaddKicaaDjleAIoc 
.QUg -4- UP^ b JM. •Lanrife dM MeaDgle EK cw 

bUP iifV * ibsMfaie OP (V* AD) 

'powcfAsBdfB.HOir.MfoDaB. 

iBMBbcntlttthewbe AB 5->«lAC t^y I. 

^l^an&iBeOPii Vno-t »m. 



C«I.M 



»M 



Ikf, tenth B$§k 4 '■ 

P K o p. LX 

*■'■■' . '■• 

lfdfpdC9 AD ht cmtdmed underd fdiimM Unt Kt 
4niafix$hmmuM AC (AB -4- EC) tbeUmOPcm. 
idmmg iheffMce AD m Power is intinmuiU^ mbiik tm^ 
tdifUfh infomtr tw mmatt reQangla. 

Ai often before* OM^ ^H. MP<j > and OMd H- 
MPq is ^. and alTo the reanagle ( EK) OM P is /ui^ 
swnfytt OF = V^ AD contains in p6w«r s M 
W,Wj^htt>tm» 

In numbcDs let there be AB ^.AC y^ is h- i^; 
ebcrefere the reftanglc AD or OPf it v^ j6a-4> 

"*' -^C , 4ndt^/iCSe^i 

ffuter}9fti(mjin4 ifvk 
Jimeline D1I dpfytU 
I re»4»gfo^DF=fcABq, 
j «MfnH=:ACq>MJ 
'{rIK = CBq.M^&iLG 
^f Mvidcd equnl/y iuMy 
middlfiMt^ irmmtmallei t§ G¥. 
I fay r.The refiangle ACfi is = LN or M V^i JA 




HK 






(x ACS) chcKfore bcio|;bff« LF areof^^oatfal- 
titiuk,« DL (hall bn c:~lLG. 

^.IfAC^CB, 'thenfiikUthcre&ui^ia: 

beTL.AC^andCB<]. 
4. ^/oDLn3-LG- Got ACq*4* CB^t^d. » 
• Ii0.t4.iak ACB) f. f« DK rcL LF. but DK. tF • : : DL. L($. 






f therefore DL 13. LG. 

S.\tarMt«r DL IX v^ DLq *-* LO].' For ACq. 
ACBc::ACB.CBq.thatis> DH«LN::LN.UL 
c wherefore DI. LM :: LM. IL. t thtfcfiMC DI x IL 
=: LMq. therefore feeing ACq * Tl- CBq* that is 
DH no. IK.and* fom-U^W-, m^;J\\A*\^^ 



EU GLIDE'S Ekments. r^ 

U^DLq-LGq. 
TkxLemm€j^frtpgmoot^aH6f§Umnt^Ttcf$/t. 



F Ho ». LXt 

^Xhfvifn^fd Unmmdllm (AC -«- Cfi) i^ifhti 
w§i9^r4timMU iine D£^«Mto the idtituii'DQs^fifJl 

... Thofe things being fuppofecl^ which are deferibed •hf- 
and demqnArated in theoexc pitc«ding Lemw$a', be- ^^"^ ^' 
caufe AC, CB « are f na.y h the reAaiigle DK fliail cM n i«u 
be-a-ACq.*andfoDtl5A. 'therefore DLTX^*;j- 
D£ p. but me re^iidgle ACS , and (b £ ACB (Lf ) 14 lo. 
• ^../thereftKe die. latitude LG is /»' "H. I>fi. i*,^'^ 
c; tberdibre alfo BL TL. LG atfbl^L "O. y^ DLq oii«>.6A 
•TiXGq^ &ota whence * it foBows that DG is a fidk J «»' . ^ - 
Sinomiall. ir.w:/« le Dem. .J! **^- 

P X O F. LXII. 

thtfqudre •fdfirfflkmeiUlllme (AC-4-CB) ^eing 
gfpLM to 4 raMudHlhte D fi} imrto ^ UtitHde 'DQ € 
pxomihimomidUJiMeiA 

The afofcfaid L e m ma being again fiipppfed ; The 
fc&angXe D& IX ACq^^ theietorc LkK is /«v> there- * M- <«- 
fim Che latitude DL if /'ll.DE. But becauTethe eltrV^^. 
i[ojbagleACB> andioLFd ACR^ci^^V, '(haU/^**««. 
LG be / -U- DE^ therefore DL, LG are "tL/alfo e f^'.a 
PL nOU V ^^ ^ LGq. C froTi whence it is 4bar f '«« 60.1^ 
that DG is a (ccoDdbinoziiiaIl.f^;R'.^o heDem. V!^'^.'. 



£40 P* 



V X o r* LXIiiI« :<;- : ^,s\ i[>;i 
matif€ mkmMtme D£ wrftfifelUrfrJfcPSS 

J/ji«» • -»•■»-- ■ -'-'.* , -— -iU 

mhhm^ Asmthe/m.DLuf 'IXDE.FttMi^mtiB^ ^ 
H*^ _ caiife Che reaangle ACB. and fo LF (% ACB; •» 
C&2.I9 ^.» thcreCoiefliaULGbe ^T^IXDE. • Monom 
<i ^4^ DLT1.LG. and alfo DZ -n. i/DL(| - LGf. 
"^^ d dmifiite DG is a thiid hinonMaH.jr^jrif .fcapy; 

» ft o V. LXIV.- 

— ! --— C!. 

Tbefyiumtf0MMi§rUm (AC '^CW4fiiiit§ 4 

•te** Again ACiH-CBqJ^J>KiiiiA4tiift^1lfl& 

Vu.^1 i9f "O. Dfi. alfo ACB^ttd ib U (x AtA^is^i. 

«4rr <^ if cherdoreLG fep'^T3- l)B. t aod ^oMfe|nMlf S|c; 

S^Mo. "^LG. LafUybecaufeAC-q-BC/OiaUDLi? 

•M^ 'tl-DL<l-.LG<]. gwlKaceDGka Ibmcltbaio* 

P R • r. LXV. -^ 

. . -■' "^ *. 

rhtffUH§f€Um ewtammgmfmm < roirtifc 
m{4MfiMArcapiKif (AC-4-CB) «pfifiMl!» « ntfMi 
ndUUmDi'mahsthi Umtdi DG^ 1^ ^_. .< 



2 1!.*^ AjaiojDK is /m.< tlierefbre DL isy 13. WL lUf 

c ii.io. LF u A> cherefeie LG is / Tl. D£. « thenfaeie DL' 

41^40. -a^G.^likewifcDL 'Tl.-|/Dlq-XG<|.jrai* 

• f 4«;/^li fo by confequence DG is a fifi binooiaO. wkiA wm 

'•• t%htJ)em. 

P It o P. LXVI. 

rht fquare •/ 4 ii»e cmiudmmg Infmtr tw wf 
iidU refyngUs (AC H- CB) ^Ikiu a rddomdl 

Hmc. 



^a^ 
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As before » DL and L6 aod LG aie/ *13- DE. ' 

But for that A€q -+ CRq (DK) - 11. ACB* fTt'i* 
»amiroI>^'X).L7(xACB)9QdaUbDK.LFc:: ciV ' 

i)l.LG--tfcrefore fiiaUDlbc'TXLG. •LaMrf/^'Ji 
DL tl. VbLq -i LGq./by wbichic appears that to. ' 

DG is a fixt bioomialJ. \1^*^ 

•:■■ . V •.■■.■■•■. . ■•• 

?^'- C A— r— 1 — C .. . ■■"' . 

F E D ■ ■ 1-: F ^ 

P —-.1 E 

1 lay i. AC Tl. DF. as appears by lo. io» ilfii « •»• f . 
<|ifT3. F^cif Jbei^Mife AB J>fi :: CB. F£. 

J,:Ai& CB :: DF. FE. For AC* DF :: AB, D£ 
:; ^ FE. cfaefefeie invecfdy AC CB :: DP. 

|. tl^MjtSimgle ACB TX. DF£.For ACQ. ACB 
h: AC.CBc :: DF. £F :: DFq. DFE. wheiefeie b]r « t. c 
iaverfionACq.DFq :: ACE. DFE. therefore beine «^^ 
ACq TX DFq-' (ban ACB be TX DFE. * "^"^ 

4. ACq -+ CBq *tl- DFq -f- FEq. For becaafe 
ACq* €Bae::DFq. FEq. therefore by addition «M,ii 
AOq -4- CBq.CBq :: DFq -4- FEq. FEq. therefore 
hahijMGB^ T3- FEq , / fliall alio ACq -l-CBq be ' ••••• 
TtOTq -4- FEq. 

5. Bemf, If AC no- or^ CB,cthcii Hkewife «'*»^ 
ftaUDEbe-Tj-or^glEF. -^ 



Pjntr. 



P X o F. LK VIL 



■■■^1 



•1 1 yi Km U§, ^ am" 

mmfmNhkUiitmi 
m UmmkM Sm 



F (AC-^Cfi)lflr 

Make AI. D£ :: A CDF^chea ait AC)DF 1&» 

_a9.«aiiilCB^F£nQ^ whcoce beiiigciiacACaiMiCi 

^i^^ i» aiep* "n^c thence DF|F E^'TlL dwrrfMeDBil 
^S^SiT *UnBnll.Biic<brdiac AC. CB^ :: DF. f £.tf AC 
Mu T).or^lX.i/ACq— BO{> ^tkeBioKkeannnM 

J^-TlDF-p-or -Ta-yOFq-raq. aUbifACTPuir 
H-Mb TLf ptopoiiiMied,«clienihaHDFbe"1^or'*tLf* 
propooaded Boc if CB m. orhO- /. likeinfieFB 
fg-S^Ttor'Tl.A lfbothA<:,CB,ni.;. /cteiiMb 
lA. both DF^PfijIXf'.cTkftisiwhadbeveftMPioiuall 

AEissM fliidlbcof thefameoider. fr.ir.«okBnK 

P t © F. LXV'III. 

>^/mr DE egmmenfMfahh m btpb timUmlHUt 
t (AC H- CB) If dijo € hmOMlki^ > ^U^fik 

•!».«. Make AB. DE :: AC DT. h therefem AC "It 

ljMi.€i. DP.anrfCB TL FE. therefore feebsAC aadC^ft 

c%F. tf are Asi tlfoDF and F£ (hall be ^.aitf te char Afl 

Jj H^JJ; • -g. CB, * thcreforeFI^ -g. FE./theteibic Dtis 

f^.ia t /c. Wherefore if the redangleACB be ^r. bccaufe 
f^ia*^ DFE^Tj.ACB,glikevifeDFRisfV atffTtfthdt 

k S^«ri9* ^ A''' ^ ^his (hall be ait too./i That is,frhether AB be 

1^ ibiiiied.or£biiiied. DFfball be of the fame order. 



^v^f, 
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P E o p. LXIX. 

— 1 B ^ line DB em* 

C mtnfiffMc to 4 MO' 

— i-t ' E hr like (AC-+€B) 

" is it filf 4 Major line, , 

i 

h 

lf# nix. ACB) e wEere6>re DE is 4.|(f«(;or line* FT.HT. 

P « b p. LXX. 



F fsitjelf4Majorline, ,|-^> 

^ liakf: AB.DE :: AC.DF.Becaufc AC « '"O. CB, b7Mi.4(.i« 
» whence DP "^ FE. alfo ACqH- C6q#is />>. and 
ib beiaf" DFq H- PE4 b nO. ACq H- CBq , f idfo c/U.it. lOb 



DEq r-t- FEq is/tf,. lai 



i^. $eiag DFq H- FEq & HO. ACq H- CBq , f idfo c/U.it. lo^ 
■^ ™ • • i«ly,thc reaangle ACB * is iUf , «»jM*^ 



. .'.Volute DE commehfurable to 4 line cont4imng In 
tfpef 4 r4tioH4U 4mA 4 medi4ll reBangU ( AC-h CB) 
iiAUno cont4ining in fower 4 r4iionsU4ni4 meii^il 
reU4ngle, 

Again make AB. DE :: AC. DF. Becaufe AC 
-i"g- CB>alfo DF^Q. FE. likewifc becaufe A€q aly^ 
^ CBq« isfitViC therctore DFi.-+ Ffiq (hall be/«r. ^ J^**^ 
laftly, becaufe the reSangle ACB « is Ai d alio DFE c w.fo. 
ii^'r. Therefore DE coataios in power ^V and i««r. f-^rii:** 
HMr.^0 he Dem. . / 

Prop. LXXl- 

A-* ■ — >1 B ^ line DE comnnnfu* 

C rshU to a line containing 

p. . , 1 ■ ..^E ' two mediail rettangleiin 

F /wflw (AC ■+ C|0 ^'^ • 

tf //o 4 line sonoaining in 
foi^er two medUll re^angles. 

Divide DE, as in the prec. Bscaufe ACq #^13- i%. 
CB4>*c!i-aceiliiU DFq be "CU F Eq. alfo lar that »>'"".« »«^ 
ACq-^CBqJi$A*^c(hallDF^-*-FEqbealfo/*». ^^^,^ 
And in like manaer becaufe AC 8^ is A*M alfo DFE di^io. 

rV/i^ ksiUly, becaufe ACq H- C^q^U. KC^ . 



24^ 



X I V 




Cftl.KO. 



• 1^ la. 

f ir. to. 

It. & 
1.^11^:48. 

to 

k ff.io. 

10. 
m$9, 10. 

to. 

• S6 10. 

P J.*/. 4«. 
10. 



• flial[DFq-f-F£qbc^T3. DFE. /Troin whence 
icfbllows that DlB contains in power i /ut.nincbwit 

B X o P. LXXII. 

F K. 1/ s ratiMdB rt^ 

ngith€r,tbefifmrir' 
rm^nMU UHts wOlU 
made ; tttberdhm- 
mUU , » dfrjUifie' 

line c9mtMni»g in fmi^cr d r^^ttfaH md € medtall n- 
SdMgU. 

Natmely,if Hq = A ^ B> timi H (halt be oaeof 

the kmr Hbes which the Theoreme ? menrioHs. fee 

oponCDthepfOfpeonded/ > «jnake thereAanglt 

CE = A, and FI = B> and fo CI= Hq.Wbcrtti 

then b A f 'v>likewife C E is /m thcrefecethe kriiude 

Cf is / -XL GD. and becaufe B is m9jMo FI {hatt 

h\s ft?, i tberelbre FK is / ^1X CD. « therefore CF» 

FiC are ^* ^Xl.. and ib the whole CK / is binom. 

wherefore if A CT" B, i.e. CE CT" FL fj rhen CF CT 

FK. thereibre if CF n:^. V" CF() -< FKqi * likewife 

CK (hall be a I, binandconfequently H= V^CI 

* is a binJf CF be fuppofed Tj. ^ CFq -• FKq, 

I then (haU CR be a 4.bin. wherefore H (y CI) «is 

amajorline. Butif A*~3B)tthen (haUCFbe*^ 

FK. consequently ii FK ^X}. y^ FKq -< CFqy . then 

(hall CK be a s.bin.* wher^re H is a firft 2 /e. lafihr 

if FK ^ i/ FKa - CFq/ then CK IhaU be a fift 

binom.f whence H fliall concein IQ power ^> and f^* 
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MJ 



ff 1 Of. LXXIIL 




menfurMt to Me ii»^ 

mht W tmf9fd to- 

WUnmng trrMtlmmt 

mdie.eUbet 



f " 



^ r a^milimiidl^w 

As H containid|g[ in powtir A -*¥ 6^b one of tfte 
faid irrationall lines. For upon CD propounded^* 
draw tbe reasmglc C£ t=z A) and Fl==: 6. whente 
,l{<pszQ I. Therefore hecaufe CE and t\ « are ifuft. i t^^. 
**Abtitudes |CF,FK, OiaUbe f ^CL CD. al(b be- J J>^»«- 
-<auftCE«nxFI» and CE*Ft«::CF.FK,i there- dio.io. 
iuc CFl3^FK.e therefore CK is a ^biii.nanMl|r,|f M'^4<- 
. CF.-a. V^ CFq - FKq.whewie H = v^ Gl/fliJl f it. i^ 
Ua^iecpnd i/». Butijf CF 'T*. v^CI<i.- FKf, ««^^4«» 
I then C K (hall be a 6 binotr* ^ and confequently H k io^ lo. 
xonteinsinpowor 2/ti«. ^.pr. /•^ePfl9i. 



Btnhtgm the Swarhf 9flineiirMihfidll hy 



<•« .'4 - 



Prop. LXXIV. 



. Jfffom (Tfationdl tine ti^ 

ft E P tif4tionaHHmWc.^nmn/mt' 

fUraHe iff power only to the 
whoi$ Dt,he Ukenav^ay » thrrefidue EF is irrationall » 
aioiif called an Apofmtear refilmeUlmfi 

For SFq c'TX DBq^l^but DEq i^ fV,ff therefoA if«i«.id<t«. 

In numbers; l*t there be by;i?.l)E,V Vt*^<i«^ *^ a^a'** 

.V* •• ^ 



>44 '^^^ ^^^^ Bo§k rf. 

Prop. LIXV. 

D B F JffrmamedtdUlineD¥i4 

■I . ■ f ^. - . ■. mediall lim D£ commenfura' 

ble only in power to the whk 
DV.^mticompribendingwith tbewhole'DV a rdtkngR 
ut^4MgkMt4kep^iOPaytthtrenuundtt £F is IrratimuHi 
amlisadleddft^re/tiuallline ofamtdtaU. 
mfih.\6io. ' ForBFq «4x.cothe re^laoglcFOE. tfaerefire 
cio'irf II. f««»« FPE*i$Mj« EF (balJ l>e/.\ PT.fT./o ^e ZXw. 
^.19. ' la numbers ,' lee DF be vi/ 14> s^d D£ i^ tf 
therefore BF is^y^ 54 "^ "-%/ *4' 

PXo P. LXXVI. 

D E F Iffrom antedialUinelMBid 

■ .»>* ■■■ mediali^lineDEbetakm^^ 

being commenptrable only in 

^f^werto the whole DF > and comprehending tejgether 

. with the whole line DF d mediaU reBaugle^the rimaindir 

■ BF it irrtuionnUj and is caUedafetondrefiiuaMofd we- 

dkll line, 

a hr Becaufc DFq and DEq « are /ua "H. , ^ therefere 

b 16.10. fhallDFq -f- DEqbeTl-DEq[.c wherefore DFq-+ 

***•"*• DEq is iur, alfQ the reftanglc FDE, c and To i FDEi 

d«or^«ii iii$^. therefore EFq (''DFqH-DEq— 2 FDE) 

•*^''** «is/>f. wherefore EF IS f\ W.W.tobeDem. 

In numbersilet DF be wy' iS.and DE v^ 8.then 
EFwV^iS-uy^S. 

Prop. LXXVU. 

J/ /rom 4 right Une AC fc 



A B C taken away a right line AB 

being incommmtfitrabk in fmlftr 

to the whole BC > ^^ miifciii^ with the whole hCfhu 

. mhich is comfoftd of their fqudret tatSmfdl^ dud the ' re- 

8angle contained under them mid$Mi,th^ tenmndif BC 

' ismatioriaUi4^isvK\itia,lAin»tUi^> J 

•A^' For ACq -*- ^Bq *Vs ft. Wx. vV^xs.^m'^'ix KCB 
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H- BCq.) ^ therefore ACq H- ABq TLBCq.* there- t Vr^Tia 
foreBCisp'. iv.W.toheDm. 

In numbers, let AC be V:i8-*-v^ to8;AB v^:i8 
« V^ loS.then BC is %/: i8 ^ V': lot ^ ^:iZ ^ 



Pro p., LXXVUI. 

■ ■ t . I ' • It * ■ 



p -: E ■' ? Jjfrom^ right line bF 

D6 > ^n»g: incofnmefipi^^hle in power to the whole Ihu 

DF, and mth the whmVi^ making that whith it tmn* 

pofed of their [quares medialUandthe reHangltiOntainti 

under the fame lines rationalli the line remaining & is • .t. • 

irratimalh and is called adine makings whSiffaee ^ , 

meiiai with a rational} ff ace. ': 'V..5... 

For a FDE W iSfV. 2» and DFq H- B^Eq is /ur. aS^P.^M 
c therefore 2 FDH "Tl. DFq -4- DEq rf (2 FDE -+ ■^»•• 
EFq) « therefore EF is f\ tv.ivjo beVem, efih%. lo. 

-•: ,v< ^i^ - -/zf-AcrefpTc EF is y^: i/ ii^H- Iff.^i/' 
^iz^y/'^ 216-V72. 



10. 



P RP.P. LXXIX, 

'X** & 1? Iffrom aright line Vf he taken 

" ?'"i'^^.'' i r 4i^h aright line T>E ^incommmfu- 

•■^.^"''•■■' .' riAftinfmeftothewhore'T^V^ arid 
ItfKch tti^ether with thh 'ihole makeffha^ ^M^} '.' ^^^ " 
fofeJofMeiffyuam ntedidSy and the reffMgleh^tained 
itmder them, alfo mediaUanlincommtnfrrJfti^iBtffat 
i^hici'iscomfofed of their fiuares, the remid^irirra^ . . 

ii^tiy dnd is caUed it iintwdtifizd 'MPmei me'f V.; : i 
JSdUfWkmiiiallJpdce. , "" ' . '^V^ ^^ V ^ 

i'F^iFDB^anTOqH-MqVafel^^ Jj^;«^;^ 




1/: - 

-^ ^ ^o •* i/; V^ 180 •-• -v/ 6o« 



94^ tit tenth B$»ktf 

"Urnrn. 



B| 1 1 D E 



H 



JftherihttbefimeexceffiheiiPien the fir ft mdffd^ 
itie BC mithffumUC (MQ) as is between the fyi 
m^t9d$Df0nithijfmih V^EIf) then alternamlyi 
^ fime exttffi Mib^h9$ipmthifbfftm^ttii9tO 
nUAetMrn » 4si$ km9B$ke fmadCasdtk 

^igg. fdr bacMife Uiar 4 c^ the «^tt^lk BM,OE>art ad- 

dbd tiie«|u«lkMG»EF»tb4Cii4QHs(hee:(g^e of 

^ If #r.i* the wholes BG» DF, £» (hall b« eqtvOJ to the f i^ccfle 
of chepam added <^. W.w.uiePm* 

cmU. 

Hefice> Pour matnitudes Arithmedcallf propor- 
fioDaUjarealeeroatdy ^(o AnthmedcaUy pigpoc*' 
f ienaU« 

Prop. LXXX. 

A — ., ^■■>|vf.»' l . I h" -ill iMl^Jme ABMfljF •ne 
kng c^fmtnfiirdHeim fpw^m^sotht ^boU A,lt> 

If u buf pgffib)e> Jet/omo och^ lioeBP be a^d«l. 

h Jl is: taiti^ *W the fftaa^^ Ac?, A^B** «lt<^5P«K 
fe^uentlj the doubles of them ^acv #««. wjbermit 
MMtifa. fec^lgAC%-^BC<l-f«^ACB^d=ABa^f7APq 
?£*''% Tt- D%.-^,* AD*» therefore alternately ACflTt- 
f i^cM BCq - : AtojHr BDa *f=a ACR*« : % J^pB,, 



- ■• »■ . V ,• 



EU€I«ID£'S Elmnts, 

p n o. V. LXXXL 



»42 



■**• 



ttafirfivkdiaUrtfidM^il 



A B D C lint AB wely one medidU 

rightjiite 'BC i heingcom^ 
mtnfHrahle only inp9mer to the mhottitind comprehending 
pHk the whole Hni a rdShndll veOangU^MtUH hynU. 

Conocire BD to be fqch i lin&as may^e joyodd 
toit;tbeiibecattfeACqaDd BCq* as well as ADq 
' and BDq « are /«ji TU^:h al(b ACq H- BCq»^ A0q . i^^. 
•4- IDq (hall be ^HiClkit the re^bogles ACB, ADBi b lo M1/S4. 
^ aad ib.1 ACti and i ADB ^re i^V » tbcrifere ;*^ 
z aCB «!- : 2 ADB /that is ACq -h BCq ^ : AHq a^rii. lo. 

T l«m.79.ia 



r s a R^ txxx<iii 



A». 




rnto'd fitflnd me-oi 
M d/4/^ refiduJfline AB 
^ Off 4V (Ae mediall right 
line ^C^commenfrrd* 
Ue-wely^n fomer. ta 
thk whole y andwitkit 
conteining a mediall 

^0 JtfitbeffliffibieVlet 






Tt 



J. 



■.••i 
n 



fonic other Hil<? bD be added ro)in5aiitl.uJ>90*¥ f>' 
ipaltethe teftaAgK;«G-r= ACq *»K«Oq;toalfdcthe 
^fte«aogle EI; riO^Dq -4- BDq.fDoewiff BI ;p 
' i)!Bq. NoW^ £ ACB H- ABq =Ei.A<:4^ BCq =^01 . 
• EG.therefottlewii^4t= AMl.iraJfolCGfciMte i'^^^i. 
'^^2 ACB. 4rtdW56T^r ACq gilFBCi^* ii«\^WrKl.-fgfW?e p 
t therefore EG (ACq -4- BCq) is flri«beh!te«MJie cm-* ■•• 
breadth EH i$ p*Tl-EF.e Further,the reftangle ACB Jm;«- 
f and fo 2 ACB (KG) is a*'. -^ therefore KH is alfo f ^ 10. 
Bj/'Tt EF.laftly,bccaufc ACq-+BCq (BG) g TL l'7»*''*^ 
* ^CJ? fXe; and EG. KG * :: tW. T».- ^ tV^^- Wv^ 

0^4 fa^^ 



^ 



i»4& '■•'- Tbi tenth B09k 9f - 

94. lOj fore EH T3- .^K. ,' therefore EK is a refiduall 
linej vi^herero K H is OTDgruclftt. ' by the fame reafoa 
alfo (haJl KM be congruent to the faid EK. wbUb is 

P « o F. LXXXIII. 

■■ ■ >-■■ ' ■ ■!■ — — ^ n a Mm§rUne ABtM- 
A B: D C ly Mi right line MC €4m he 

§oi9MHingincommenfur4' 

1 . .tkmpmifertofbephole., and making togetbtrmth the 

■ "• - ^bpUlim ibat'v^hich is tmnfoftd ^ iXff r fqiunts t/aM- 

tut^msd the nBamglt ifticb tf unteitftd under them wf • 

^ Conceiye any other BDtqrbejcohgrueottoitj 
^ Therefore whereas ACq -+ BCq, and ADq •-*- BDq 

%Uf} « are fV, their exceflis (i ^ ACB -^* : t ADB) c is /?. 

hUm^, HTWrib is^furd; becaufe ACB and ADB are#«» by 

•^s.iMo. the4iyp. :^ 

, P s o F. LXXXiV. - r,'^ 



r 11 - . 1 , ■ i\ yVl .n ....r' - ynto 4 line (AB) waking 

A B 1 0. S>^ |C fpth d rationall JUce d 

•^ ■ v« .s'... -,-. • mto/f yj^tfcf medi4^^nely 

' mifi^tHsii^^wniijoine± being inetmimennrahle 

in fever to the wbUeJf^* nmUm i d gieft erm^ l lfc < rtt/ e 

'thdt which i'scmipoJeaoftherF^uaresmediall ,itnatbe 

' HB4mglei^hiekisic0$Uihed»ndeffhemrationalL 

Sup^ifb fdtbe other B D to t^e <pQgn^nt alfp* to it; 

, 1^^. « then the re6feiogles ACB ><.M>B > fjand fg f ACB 

hftLn.to, aad 2 ADB are /a. therefore if ACM ^: iA^Dthy 

,5jr»: «that is Aqi^.BCq -< :fiX><irh Bl&i ^hM.mieb 

4M:fls^ U Jhfitrd. ftace ACq Hi-jBG^iaod ADq -*-/BX)q m 

* ' • * ' J . ." ■.•■•'.■■» ' . ' "t • I- ■• 



• -. • ' . ■. " .' '. A. t » - • < ' 
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EUCI,IBE'S Ekmimt, *4j 

p'« o p. LXXXV. 

B C P Tc a til" A^tnhitb 

I ! maktt « nrfcafc ffMt 

mtdi^l, ednhtftmii 
mtly eat right liwt ■ 
BC, iiKtmmtnfiiTtiit 
M potctT » ijte »iiifi. 
tni mtkja^ with tl^ 
jfbolt hiib Att tpbirh 
' if (omfffed of thtir 
fa»aTU MtOdU, andtbe riSMglrvfifb isco»t*imtd Km- 
itt (hitu mtiinil vtiinetmmtnJHwleta 'ih*i wbichit 
tmfefti ef their fquttts. 

Tbofeihiaes -oeitigrjppciredwlucfaarc done and 
{hewaio the^i.^ro^.of chisBook; it is clear that 
EHahdKKarep^EF. Belides.beiQgchat ACq 
-f-CBq,thatii,ihereaaiigleEG,«ii'T3- ACB># **»■ 
foEG -n. 1 ACB (KGj 5 * Ed.KG * :: EH-KBi iiV* 
fliallEHbenO-KH. thererofe EK \t a refidiiall 
\iae,St the line coogrueat to it is itH-In li)ie maaiwr 
may KM be flimru to be coagruent' to tlie faid re& 
^«U £K)(gaiaft^IicSo-fr(i;:of thu Book. 

ThirJ Drfiiilimtt, . --'/' 

'JILlt.atiOD3ll line &'a TcCduatl being propoulidedi 
^'^. i{ll»f*holt be more io power theo th^ line 

jfoined to the K^idualUhy [be fquate pf a right lioe 
' coinmcufjusblc unto it Id leogthj thea 

i". .If the whole te t«[nmfcD5ii4'''''''l''>gtl> ^o 
the rational] liue pro|foUDdeil , it it tailed a, uid le- 
jidaalt line, _ . ^ i 

II. Butiftheliaiadjoii]ed|)eroi^timifi]raE>leiji 
length Io' the ratioDatlliae propoi^tded > it is caile^J 
afecondrejidu^lllijie. ' v 

"III. IF neiiher thevholenorthe libe adjoined 
b« commea ratable in length to^ilR~t«ttt)uU Vvok 
fropoundedAtis called a tbhd R&diuU\\^. 



»f* 



Tkt tenth Bt»^$f 

Monorer)irtbe whole be more in vovrtr then tlie 

line adjoineil tiythe f^uare of a right line in. 

commenfunble to it ia leugth, thea 

1V> IftheiritolcbecomtnciiuuabUinkngth to 

the rational! line propouiHlMl i it it called a toiuth 

fell dual! line. 

V- Butifihelinc adjoined becomtnenfurable in 
lenEtb to the rationall line propounded , it is a 
fifireCduall. 

V I. If neither tlie whole nor the line adjoined he 
commeafurable in length to the rationall line pro- 
pouodedi it is tenned a lizt reCduall line. 
PkoT. LZXZVT, B7>8 8,89,90,91. 

A ... 4 C 5 B TnjMeNr €f!T^,fK»»4^tifi, 

" faurih.fft, tuifixt nfiiml 

'ine. 

RcCduall linet are feoiid 
out by iiibduffioc tbe tnjTe 
cs ofbii 



-F One. 




oamcs or parts oi 
6c»Dlbagreater.Ex.gt,Lctfi-4-V'>°be afirfiM- 
Bouk then'lball£-.v^KO be a fitfiiefidualL So 1 
thatititnotneccdiiry to repeat mora coBceciiio| 
tbe £ndiBi of them out* 

umau. 
■ r f — I>r AC huTtHanHttm- 
. . > \- ^tumiMmitT tht rigSt Omk 

IAB,AD. litUybtittm 
fmh tt E,4ii^DE t0Md^£- 
vididinV.MniUttie raStft. 
gh AGE ir=fBQ-&t1>e rt- 

' Thtn Ui the CfKdn LM := : 
7|P AH kmtJe , tmi ibefymm 
) NO=:ai i 4udtUlhtt 

nsr;ost.^«w, 

I fay I- the tcAanric AI 
= LMH-S0=tOq-+ 
SO(u wUcfi appeanby ()>< 



EUCLIDFS Utnutttt, «^i 

i. rhereBangkDK^=2LO. For becaufe the re* 
ftanglc AGE d = FEq. b dienee are AG, FE, GE, JtT^' 
Jr<andfoAH,FI>Gl tfi'thatisLM^HiNO, •■> 

|. ,«r>ic<,AC s^ AI - DK « FI = LMs- MQ •«• "• 

4. *»iiiiM»i/fi?<A4*DF,FE.DE,4rrT3.. *«^"* 

i. ^A£na.D£»m{AatkVA£q*->DEq, 

l/Aa»>W/AG,GE,AEteTl.; , . ' Si*"*^'* 

^. ^/^ , hicmtfi hE^^n^DB^m ihmejhdl AE> 1%. 

FE ielpL.^ 4^ /• AliFIi lAur >*3 LM -t- NO<«rf Tnl^ 

7. Brr4«/i^AG'^'X3-GB>»/kiirAK9 GI , tbai^s **i^« 

^. B«r kr<ri(/e A£ ' "tX. DHj ^ tbmforejkdl FE j o 14^ i^i 
0£ ^ "lO-i "* i«wtf ^ »iEre regiill^Flf tix GI r 
|[^nx,NO.ivi&cf^0f«i^fH|gLO.NO/:cTS.$Q. ^•r^^ *. 
f ibfrefw/kuUTSiSObi'n*. **^^ 

9. I/AE &f f K^ TL i/ AKq ^ DEq , ,tbenAill * tf .m iMi 
AG,GE,AEfo^. ^ f;2*^ 

10. f wherefar€tbtf^B49^ep^/ilalMisTOQ» 
SOqlbdiiheTi.. 



» . '^ 



^ ^^ 



'.;-k 



\ 






iXtv: 






(7 



» 



7 












1 



i)U^>f<^ 




P «<» >• 3CCLI. 

F C E V^ayf'" AC U tmA^ 
' ' ' - «itifrr<n>ti«i(ii///inr AB,<tM 

-DE) *£« »^*» iSiwTS, 

infBtr , intrt^duaBlMt. 

Ur«tht ft>iegoiDgI>ifMi 

forapre[>aratOFy to tkde- 

" monftrarion of (Iiit prop, 

_, Thetefore TS — ^^ aC 

AtfoAG,G£,AE-i-f-11.; 

therefore imtt At T3. , aB 

f , *alfoAG3r.d GE Qian 

_-j__5 I>e TX AB. ' 'hertrfore tie 

.]IJW'^*OqandSOqaK/*. ilLifcewifc TO , SO . ate,- 
^.'andcanfeqiteti^y'TSHaTefidtifliriJDe. W.W. 

.; .1,1 ..^--i .!A - ■ 

Sttthtfrtt. Scitme. 

Jftf^ct AC tc cntdatdMniet « mtittMll line AB 
**(<yreWKySfcj«ADCAE-DE) ihtrlgbt/ht 
TSi tmuiniit^ iht ff Ml AC wfcmer, tTafirftmediti 
refdiMilUwt. 

Agaioiby the foregoing tt»^lTM,^ G,GB, aEmb 
•Iv* "O.. tIi«efei««liQcpABuf'^n, AB . tairoAGt 

illt'^ GE. fiiall be/"T3.AB. .therefore the reftangles 
d t«.7«.iB- AH>GI, that 11. TOq, SOq are ft., d likewife TO 
fw'iw ~g-SO.Laai7.becaufeDEt"a. AB/,/thcrigh( 
aiigleDI,3DdthehaIfthereof D^orLO, that is 
«TM». TOS (htUbefV, gfrom whence it followsthat TS 
(^.JC)u a fitll medial! t«liduall> »r. >r.»(ePm. 



EUCLID E^S Skmtnti. ^^ 

P t o r. XCI'VI 

^wiUiints mf9mirtktJPmt ACiitfitMd mtdiall 
aUlitit;. . . . . ' ; 

iTcDE • ii>"!lL AB. » tliTnftaiigk Di *««>d ; H-19. 

S,orTOS,{l»Ubf/»t^dt»d<»e'Tf=^llCS^^ 

tffMiKChtenteutdmtitrdMiimill BwiAB "■ (' 
/*«riib rtfTifadU AD(A$"DE) fi^r rightUni 
nttmittgihefpMt AC m fwtt, it i iihar tm." 
hehn.TO'TLSO. ThciefiaK becaufcAEilo^iM. 
TJ.AB,eih4llJtI(TOq-l-S0q)beV..bat,a»J*';^ 
e,the leAaugle T05 is faj thcmoMTS^ y* dn-'fc 

p t r. . xc.ltJi- -■ r 

'4nSclltmt9^^ 



t thiue AC he-temttimiiatdir* tathnM line AB 
fft rifiiudil AD (AE - DE) tbt ri^r lint TS 
HtngmfeBiiTthtJ^ttAC tjialm Txhithntd' 

itb t r*lian4llfft(ttheithokfpace median. 
caWoTO'g.SO. therefore fincc AE -is ,^ 
AB.*alfoAl, tbacijTO.iH-SOr|fh:ill befc»j-i«. 
t,ai in the ^^.ditieflaaeleTOSJSfVc whence'' •'^ 
-V AC a -a Jioc whith ykt( /' makes a .,.V,,. 
r^. FT.H'.wiflXw. -n,7 . :. -..j ., ,-.. 

' ■ ■■■.!',}):■ ;itt-Aw^;.v-'a 



»w 



F K o r. XCVII. 

p f p IfdffMtAChe €«Htttiwtd 
■ -^ m^»MVtuiUmtAK,Mi 

* jbt ttfilull AD (AB« 
DE) tbt liiht UmTS am- 
uimng in ftmtf the f^t 
AC, If ttmumdttwtwitb d 

ffmtmMtU^ - 

J At aAuaboTC , TO '^ 
SO. airo, 3j in gS, TOq -+ 
SO^ i) /ir. but the tcAaogle 
TO£ is r •) as in 94. * LalUy 
TOq H- 50q 13- TOS. 

* theteforaTS=v'ACii 
Unt which wiib />» makei 




"ITm 



LiDF=AB<t. «>JDH 
= ACq> «rJIK=: 






MN dram HfM 1 

GF. 

M "HK THen I. (itwa»ri< 

nKb = AC^-t-Bpr- « tkmJhMHumMo^. 

■ >. TitfRftrngfe ACB~6>IorMK. FofDK 

«=ACa'-*-B<^*= « ACB -+ Afiq. huiAB!] 

•=DF. therefc«GKer=i.ACB. ai(l>£(»(e- 

, 4iiMntl]rGNoiUK=ACS. ^ - 

». Tie «a«wle BVL =iU\jO|X<wN»«a& t.C<K- 
ACa . :; A<^. »C<V , d^U\». HVv,^^. 



EUCLIDE'S tlmmtt, 25$ 

IK. 'theqceu DI. ML :: ML. IL./therefbrc DIL ' '7 «• 

= MLq. 
i 4. '/ AC beiiitn -q.BC , then DK /ball bt TO. 
, ACq.ForACq-^BC<i(DK)«-nUACq. (iCia 

f . Llkiwife DL TX. y' DLq _ GLq. For be- 

cmfc DH ( ACq) TX IK (BCq) » thence (ball DI k ,0. t*. 

Jte "U- IL. k therefore y' DLq — GLq "CU ' '•• '•• 

6. ^/iDL 'Xl. GL. ForACq-+-BCq'T3.'»'„''*^'* 
ACS. tb« U , DK 13. GK. •• therefore BL tJL * * 
CL. 

P ao ». jfcvilJL 



-^ 

^^^* 



ifcl 



[ 




Thefquare of a re^- 

■ C J»W/ /i»f AB (AC - 

ImBC) applied to ratiofidll 

line D £ 3 m4ilff ^i&e 

hv«^#A BG a firft ftfi- 

dualiline^ 

Doe as is enjoined 
in the Lemmd next pre- 
H K ceding. Then becaufe 
ACJBCj-* 2Xtf T}.. b 2K0 DK ^ACq-+BCq) (hall 
bens. ACq: e therefore DKir/^ il wherefore DL 
ke'Tl. DEeLikewifethertaapgleGK (z ACB) 
if iKt. /therefore GL is ^*'n. DE.g and confequ^ot- 
IfDLICI. GL. ib But DLq no. GLq. * therefore 
DGkarefiduall j'and that of the firft ordtr (be- 
caufe w AC "^ BC t and therefore DL TL ^ 
OLq ^ GLq. J ff.PT.to >r Dfiii. 



b(«OT.97.i9. 

C/rl.|». 10. 
d SI.IO. 

f ft|. 10. 

glf. IO» 

h /#l*is. 10. 
1 i^.8f- 



P tON 



»55 



• C 



t ! ' 



ttf tenth Sool^ $f ' 

4 ".l 

P X o P. XCIX. . 

■ 

Sc9' tht folbanng Sehtme^ 



• \ 



. imy*v\ 



■- r-.H. 



'.I 



hTnm.ff, 
■o. 

€14.10. 
d»|. 10. 

U<IO. 

piuta 

k74 >o. 
II«ii«97.io. 

10. 



r^3C) d(///fei 19 « rdiio94ll line DEjiikUM the hreja 
J^Q ajeeond re/iduaa line. _ * "T 

Suppofiog the (oTcgpiag Lemmd^ becaiAe AC m 
BC tf 2re^ '^y ^ tkeuce (hall DK ^ACq -4-BCq) bt 
"□. ACq. e whetefore DK is iur. ^ thfi^ore DL is / 
DE.«a!foGK(2 ACBjisM. /thctttforcGL ! 
D£; g where^re DL *T1. GL. b But DLq ! 



iSp 



ft»|.IO 

h Urn 16. 

10. 

C I. 6» Md 

to.io ■ 





GL<{. * therefore DO is a rcfiduall line } and be- 
caufe DL is IX ^ DLq -« ^M*t therefore (M 
Do be a fecood refiduall. FT. »F:r# ^eDew. v»^ 

F R o P. C 



The fauare of «/^ 
- fu i^. ^^ medidtl refidiUdl 
i — ty f i Li 2iiif AB (AC - BC) 
I I af plied to a ratienutll 

line DE ; tOakes the 
breadth DG a third rt- 
fidMl line. 

Again DK is la. 
^ wnerefore DL is 
« whence GL is j»* 



DE. alfoDGKisV* 
DE. ^ likewife DK Tl- GK. * wherefore Dt "TX. 
d/#».i». 10. QL. rffcut DLq -Q. G£q. c therefore DG is a rcfii 

f itf/Sf, diiall line,and that of/the third order, gbtCaufeDL 
»o- ' TX V' DLq ^GLq. ir.W.W^e Drill,' :^ 

F s o P. C L 

. See tht foregoing Scheme- 
The fqum 0/ 4 MintT Unt fc^ ^,KQ.--V2^ 4#^ti 



iQdimUwdilimDB , mshs iheheUibDG af^urth 
nfibuUL 

Ai beferejACq -4- BCq, that is DKiis A«> there- ^ ^*» 
JofeDLis/lXOE. buttherefiangle ACI(>aod b^iu^it 
IoOK (ft ACI$) ^is#v. ^ wherdbre GLis/Tl. VJj*^* 
D6. • tbinfefe DL *Ta. GL. 'botDLq-TLGLf. «C^*'^* 
«lidbecaiife^ACq*n. BCq> c thence ihallBL be i^^ 
VDL^^ GLq. /tbeiefoce DG ha'sthecon- i^^*^* 



daoBS icquued to afourth refiduaU.H^.^.io k X)m». 

P R • p. CIL 
SetSebtme loo*. 

Thfyiktn of a Unt AB fACf^- BQ 9i^ MJby 
■wri^ i( rmimmi [face thf mMi ffdci mtdki > jh , >. 
f^ed 19 a Tdtiowsll line DE $ wmktt tht ir€tid$liT>Q € 
fifttefidMll Une. 






For* as abo^.e, DK is ftv. « where£9rc DL is f ^XL. » *hii^ 
DE.alfoGKift /t> whence GL is /TXLDe f there? cJJ^^J 
lore DL *T1. GL. if but DLc^^CL GLo. Moreorei. d/M^^.i#. 
DL# "TJ. -• DLq - GLq. wherefore DG/i« a fift * j^*f»' 
reiidualt. JV^Wj^beDm. ff^/:if. 

r « o f . ciiL 

See the Ufi Scheme. 

TheftHore of 4 lint AB (AC ^ BC) mak:ng with 
g medinUffface the whole fface medidU , afflnd U 4 
fiUi9mtUlfne DE,tMkes the hreMJib DG a/ixt refiduM 
IsM. . 

As above DK and GK are ^k* ; ii wherefore DL •xf.io. 
ltd GL aw/TL DE^alfo DK *"0. GK.r whence ^J^^ 
IIL *XL GL* d therefore DQ is a reCdqall. ^ A^ c io.tik 
irhcreas ACq TL »Cq. and fo DL ^0- -• DLq f ^iS •- 
^GLq * ctherefore UG (ball be a Gxt teiii|mlk itT^'^* 
V.waohtDem* 



£j8 ^*^ ^^^^ '^i ^r 

P ii,oP. CIV. 
A-^— ^-^1 — I — C ^ fi^kt Ok D£ 
<6».- -hU^^F AB (AC -^ IQff ir/c(f««l- 

■ \ 
\ *' ' • ••■■■ ■ 'j 

t« AF.DE :: AC.DF .«irf AB*nl DE. ^ *«^ 
1 fay AC ^ BG^n.«7 'i^M^.For AC ICvh 
DF.EF. thcKfore by addition AC -h- BC.BC ::DF 
-f- EF.fiF.theie<bi^t>7 inverfioti AC i*- BC-DF •+ 

• timU^w. C :: BC.EF. nbBtBC *Q- B¥. ^thgr^JDne AC <^ 

bi«.io. »€^a.Bpw4.BRir:r^«^Mi*. ^Jf |A 

■ ift. & • Make AB.DE : : AC.DP > cheidSm AC H- K 

bimTn. *«^DF^£F;«lierefei^ftetiigAC-^'lC-'isa^ 
I'y octfaiin , ^ MF^'EVfliallbe a Hiaofniall lob;, 

47'w avat>Mi«^faafec«4e^. « wlKreieft SiF^^^«tbii«-*' 
Jo!'*^' ^Airf*^A«ftnrc<m!crwiAAC-*#C. ll^^drtfiP 
jDfai. • 






P E*© F. CV. J" ^^ 

Q ji right Ime DE tmtmntfMU^ 




hkttd mUu^l nfidudl kme AB 
(AC -^ BC)«f i> f^ d wmiiM' 

t»6. Again « make aB.DE:: A C.&F-^^wlieiinrAC. 

bi««.i©i.; 4H«CTa.DF-4-EF.*ffctt«fc»DF^BEtoali*^ 
eftim ifMdnUo((^fjne«>ider«fth AC -4- BC > ^^aqd 
^7fii»ftf. coafauemly DV ^ BP Ibdl Im amNltall ttfidMTl 



VE«f< 



• EUCLIDB'S MItmms, tff 

p ft OP. cyL 

W" " ■ ■ ■■ 'f— ■ -•♦r- ^^ ^* AB (AC 

» e F ^tt) hitfelfalfo 

MriceA|.Di::ACPI.4iliexiuAC-4-BC*X3. •iM.idi. 
CFh-BF. bur ACh-BC &isaM<iy«rlioe;«cher^ J^ 
fete BF -h £f it aUb ^ MirVr Ike i ^md cmife^ «^0. 
yiqstiyPF-. EFif AMfMflme.fr.lf'.MkpMi. '3t*H). 

t* o#. cyif- 

5i • '^.' ^V^ rMtt9€ihe Mike ^WC} 

kUfilUlJia Jinn makhg wkh a mimsU ffw ^ 

¥or>accdrclingly as in tbe fbrmer i we may (bo«f 
DF-h BF to contain in power fr and /<r. ^ whence •^■* 
DF^ CF is aline naktug, Ico 









i^».**» 



P f Q r. CVIJl. 
B C Jrkh line PB$4mffh 

>-: l ■■ /n ni^/e f q ^ (we AS UC 

r«^ - PC) wUch wiihgrn" 



fiffs Imf mahni wkb 4 mdim ff4xe tiff «4fb 

}y4t»wuii4dL 

for accofflUog to eh* pieced.DF -h £F QmU OWr 
uin in power i^.^tbfitfiirsDF^JVibdllira^ «7f>i* 



K % ^ iLOv. 



l^O 



rfa teuib Bo9k •f 
F & o p. C 1 X. 




£. 



Cftl* lO. 
Oft}. iJOw 
t I}.I9. 

f 74 lO. 
f LW^af. 
■o. 

h o^bio. 

to. 

I 9|. 10. 



g/e B bemg 
fr§ma lyrtofi 

line Hvfhicbci 

etbinfowertk 

J . .rtfuajimng (l j 

c T ff theft ffi^jokn 

WniMzMtherM rtfiluali liiUyinr ^ Mimr line. ; ; 

Upoo CD / make the ic^aagle^ Ct v^ A 

aiMi Fl = B. whence CE « = A=Hq.wherefe 

caufe CU is /v.« therefore CK i^/ n3;.Cp.Wt 

FI*isiur,Wfliall FKbe/»'"CLCO, ewhe«n 

.'"O- FJ^/cheieibie CF is areiiduall lioe. Whe 

if CK be Ti -1/ CKq - FKq, g theh CF flijfl 

£r(t rc^cluall. i thercCore v^ CE (H) isaita 

line.Buc if CK *XL y^ CKq ^ FKq> * then Cl 

be a fift refiduall ; and confequeotly H (^^ 

< ihall be a Mimt line, pt.^./o &e Vtm. 

P « o p. ex. 
*Ste /i&e free. Scheme, 

jiratitmall reSoKgU B being taken awayfrmi 
di4ll reBtmgle A -»- B , ether two irtdtionall lit 
made^Mmely either a firft mediall refiduall iinejoi 
making with a rationall fface the whole /^a(\ 
diaH, 

Upon CD the propounded p* make the te£ki 
CI= A -hB,and FI = B. 4 whence CE = 
Hq-Theteforebccauft GI * is iMv;^ (hall CK be 
CD. tiit becaufe FI * is ^ V. it thence FK/nO. 
, whence CK *T1. FK. / therefore CF is a refi 
i2tii?i. I an^J Aat a fecond. If GKTX -/ CKq « 
t*.^^' ttben H(\/CE) is a firft mediall wfiduafi. i 
fcf 'JSi a CK "Ta- -+ CKq - FKq,» then (hall CF bea 1 
10 ^ '*• fidualljand/ confequently H (%/ CE)(hall be 
^ 9^'iO' iQjdaDo /n with /». FF. W^./« ^< DCIW . 

Pi 



■ l«jrf. 

• •tie. 
dfti. 10. 

• l|.IO« 



EUCLIDE'S Eltments. i6i 

P R e P. CXI. 
See the fame Scheme* 

4 me^Al Jpdce B being tdken dwi^fnm a «e- 
UffMceAH-B > vhich is imommenfitrable to ihe 
\te A H- B', the §tber two mati§mi Imes are madet 

• either afecond mediall refiduali itne^ or a liw ma- 
imthamediallff^ee the whole ff4cemtduil. 
'3p6n CD /mate the reaanglcs Cl = A -+B, 

I FI = B. < wherefore CE = A :=: Hq. Bccaofc Ji «».■. 
"refore CI is /«», ^thence CK \i f TL CD.and in c j^J."' 
i mannct FK>' u. CD. Like^ife becaufe CI iioio, , 
i."ri/W therefore CK *Tt FK, • whctefow CF i$ \ ^,!iirV, 
Bdaairjfnan^lyathird. If CKTS-v^GKa- lo 
ffiwhecicet{(VCE) (hall be a fecond medial] W^i 
MMMui if CK "a- -i/ GlCq - FKq » then fliall "a* 
^-be a fixt itdJduail. * wherefore A (hall be aline '»' '*^- 
king /«? with /u». WW.t»h§Vem» 

CXIL ^ 

v^ repduill line A if nor 
/i&e fame with a btHomiall 
line. 

Upon BC propounded 
^*make the rectangle CD 
t= Aq* Tnereforc feeing 
A is a lefidualU BD (hafl ■ 9«. ••. 
I firft refiduali, to which let^ DEbc the line con- ^- ,^ 
ent or that may be adjoined.'* wheiefore BE,D£) 
f TO-.* and HE TO- 1 C. If you conceite A to ci.Afjf. 
ibinomiall, then BO is a firft h<n. whofe names '^ 
>e BF,FD;aod let BF be C" FD. ^.therefore BF, dir. la 

• »re^'"g-; andBF* 'O- BC.thcteforefinccBC •^;^4*- 
.BK>/(fiail BE be -CLBF.g and thence BETX £"^10. « 

* therefore FE is/. Likewife becaufe.BE'XU IZ^t: 
. *(hall FB be IXDE.' wherefore FD isatefi- Jvilo 

ll> & fo FD is f .but it was (hewn/', which are re- i 74 ••. 

pant . Therefore A is falfely conceived to be a bi* 

HJall. W,w.$ibet>em. 

R } the 




Tie ngmef §fihi ti. ^kn^tti^lkW 

9lif fT0W^4n$tlH9x ... 

f. AMe«iblliiiie. 

%4 Abiii*aiUtItiif|ofwliidMhditin 

). AiiftbiMifiaUliise. 
4. AlccMidftiiliediJll, 

'- #. A line coMMohie ia {xxntr t radouil 
ficiesMidanMiattfi^>arficitt4 ^ 
7. Alioe^otKakSiag iapowcrtwi^aitfd 

i, A rtfiAiall Jiaetfif wUdi.tlmeidri» fii 
f. A firftimftiU itfiiliu^liiMt . :; 
i«. Afccoiidilic<Msdliefidiiallliocl :^i 
II. AMitbrtittf. ^,^' ^ -J 

!!•' A line diddag with AmmUSH fulf 
tfie wli«lcfa|^€ificies mediifl^ W 
X 3 / A line oAldiijj: with a nicdilUl fupecfi 
whole ftipmdes mediall. 
Bimg tht iijfermfii ofhreaiibs ia arglit ^ 
tffightima,mb0fefyu4Mi are applied nfim^r 
ii^,mdkuitmmmaUin tbepreced, ?r^tfitit 
|jk ht0iikiMii4fU€ from df flying •/ rtt 

rcAf/e i|. Ant ib^l^ mufrommmfkniB^ 

f & e F. CXIII. 

-^ iwudliimA 




If d 
thtkfubk B< 

vtfffpff fiHf C 

i^mmnfurM 

iuuiictliDtI> 

\VmI\wmim39l' 



EUCLIDE'S aUmintu JklS 

h the.fmefuponion (EH. BD :: CH.DC:) Mi/m' 
re$¥n, therefidMdlilimei.C9hith ismUi; it$ftbe 
fame trder with BC ihe htmrntMU, ^a 

OpoD DO the h£[c name 4 make the redangle DF '^' ' 
~ Aq'=a Ba. whence BC.CD* :; FC. CE. there- k 14 •• 
(brtbydiviiionjBDDC ::FE. EC Andwhcieas . . 
BD « cr DC,^ thence FE (haU be CT-EC.Take EG d?l'f. 
=EC}& make FG.GE :: BCCRThca BHA CH 
fiiaU be the names of the lefidiull EC> whercunto 
Mu^aignabhs that is propounded in the theorrme. 
For being that by addition F£..G^(£C):: EH. f^h^J; 



^tii;. irherefisR FH. EH e :; £H. CH / :: FE. g ^^ 

D gTX ■ 

]kiJlthendsfhaU£Hbe'X|.CH>>and FHi^^ ^ 



BC/:: BD. DC. wherefore fince BD g 



10. 10. 



Mra9.4 



EHq. Therefore becaufc iHa. IHq * :: F H, CH. i" XTi' 
^^fliaflFHb^'tL CH.f andloFC m.CH.More- 



over CD g it / , and DF (ha) ^ it /i> - therefore FC r/AIiIJi.. 

^■fi'tU CD. whence alfo CH is fn^ CD. • there- ^ 
ibreEH^Clfaftf and '^,a$before«« therefore EC o 74.10^ 

^'anrffdtiaU Hocj eowbich CH may be joined. 
Furthermore EH.CH/:: BD.DC. and fo by inver- 
Sdu EHBD :: CH.DC whence becaufe CH/nX 
J>Ct f (hall BH be npL BD.But fiifpofeBD TLJ^^^^^ 



BDa^ DCq. f then (hall EHbeTl-v'lHa ^ 
CHq. Alio if BD TL f piopoiinded. then (haU £H 
bell, to the iamc/. /chat ii> if BC be a firi bitt9- 
BiiaU,» EC ball be a firft rcMiall.t« tika maonier, if |^ ^J-fv, 
DC be to thenQ.propounded i^ then is CH iCl. to 10.' ' ■ 
thefame f*.« that isjf BC be a iecani hiiK>mM/ 1^ M,^^' 
fliall be a (econd refiduall : and if thb be a third bi- ■ s.4^41. 
nom. then that fliall be a thifd icfiduallt &c. But if '"^^^ 
BD be TL v/ BDq - D( q,/ then (haH EH be TL fo.'^^' 
V^ E Hq ^ CHa. therefore if BC be a 4^5 ,of ^ bino- 7 •!• >•> 
miall • EG (hall belikevife a4, $>or ^ oefiduall. 



a 4 -ft vo^- 






««4 



Pi«r. CXIV. 




Ml Om A 4i^Mtf. 
rf(fiM?i Viiu fiC <B[> 

»Mc MOMff BE I GB 1 
«rc ummffmAlt w 

-' -^^--"'-"BCiir 



< laL IK. 

■/U.I1. i« 



imthepmeprmfiiin. ,._ 

•MrA cr «M^ £Bt ) M 1^ lir/MN «i^ i^AfrfWi^ 
/MUihiefBO ■1 - ■■ dft 

4MjlcetlwnaaD|leDf ^ A^. and BP.FEf:: 
EG.GF.wlieBccfat tbat DF = Aq = CEjf ilm- 
foKBD.BC;: BE.BF. ttwKfbKbycenTer&Hiaf 
proponion BD. CD::BE. FE::£G.GF::igG, 
fiO. but BD ( ~d- CD. / iberefore BG ~q. GI. 
t]iaef(iwlxcai>fettGq.GE^(:: BG.CFXhalleG 
!(e-llGFJii»dfoBG-U-liF. morTOTerED«u 
f'.llidttieKaaaB|eDF(Aq>is/> ' th^reroreBF is 
r'.'n.BO.a (b^rcttuc alfo BG is a'CLBD.* thcrefeft 
,BOiGEaKf"n.. •wiieteA:>re Bt u abiDoinJall. 
LaAljr* lMCUiltSD.CD::EG. GE. anil mverlelr 
BDlBG :: CD. €E. lodBD nil. BG.' tbcncc (hall 
CDbe'p.GE. duKfonifCBbea firflraficbuSt 
Blfliall bea firit bJDOiniall , &c. at iaac^^m-' 

tnCKIOKidtCi ' 



Ptirt. 



EUCTLIDE'S KnMttf, 



90i 



t* or. CXV. 



I 7 



IE 

if 



B 



H 



l/4/^44« A>9 hiC9numi ttndir4 fifUlMllUw AC 

; are comfmnfurahle to tbeiumes CE» AB^i/^lf- 
mAUm^s 4ni in ^hefmffrtf9iriiM(CE'hEzz 

^^0€fA3ti$m4iiw4[l. 

Let G bt /. aod make the reAandc CH = Gq 9 
leo fliallBH (HI ^ IB) tie a refiduall line» and 
<«*p.CD^'T^C£.«aiulBI"a.DB.#aAdHI. tiifia 
:: CD. DB J :: CE. EA. thefeforebyiofeffion \^ 
XE :: BI. EA. e therefore BH. AC :? HI. 4it.i» 
; :: BI. EA. wherefore fince ^HI TL CE, •'•^•^^ 
.enceBHTUAC/chereferethereAangleHCXI. Jmimmw 
. But HC (Gq) h is ff. g therefore BA (Fq) is /r: 
i confcquently F is /»'• iT.^.re ie Dew. 

cmlL ^ 
ficreby it appears that a ratiooall fiiperficies may 
:ootaioed under two irrational! right lines* 

Prop. CXV I. 
^ J^ £ F OfdmJuUllmeAB 

' Tdtiongll Imtt BB9BF9 
&c. vbtrnf kmmi i$ if 
ihefkme hMmthtmy 
jr> cftbefnecidint^ 

^t A C be propounded /.& AD a reOangle con- 

taincd 



tig Tk9 uhA Jwi^if, arc* 

tallied oBder AGiAB. 4 therefeit AD is /lb f ake Bil 
%HmV^\% = '%/AD>diciiBB is /> and the ftmc with none 
% II. la of tbeioriner. For no fquare of any of the former 
being applied to/, makes the breadtliniedtall. Let 
ckcieftaiMleDEbefittilhedt 'tkenPE^At^llteiS. 
nnd^con^ucntlyEF ('v/DE)ihaIlbefi*,andiiot 
the fame with any of the former, for no fouaKjof 
thefbrmer being applyed to/ > makes the latitude 
BE. thercfoiei&€. 

P E O P. CXVIL _. ^ 

h mctmmtBpfktIk f^^asSM* 
jMr AB. •" * ■ 

j^.j^a B*- ^ ^Q:.Q: #ther«fore AC ^O. AB. 

lfr.yrJf&tDew.Thistheoremewas 
itfmat ante wkh the andtntpbilofopheis; fo'tSbsc 
he that nBderOood it not was efteemed by fUt^ uo- 
defecriitt the name of a man , but rathesiobe 
leckoiidafliong bcotcs. 




.' 



tkt^M^fthiMtABmk. 



THE 



\ 



zgTHE BL£V£NTH book 
Zi- ■-' ■■ ■ •■ ■ o? 
IttCLtDfi'S ELEMBKTft 



• Solid i( that wkich fcath lai|tb, 
^ Il...tI)aKniNborenniw* ofi 



^^ ilLAriglitliM 

AB it pefpeofKcti* 

lai to a PuDc CD. 

maltu 




AB 10 th* Hne ci 
coBunon MAoh •! 

the two PtMMlftr 

andnialuiitricktta- 
-> glcitkt«ntli>4o«fc. 




Tie einemh Bnkjf 

V. Tbe 
tioa of a n\ 
All ID aPlj 
isivhcDap 
cnbriAfi b 
from A tke 
point of dial 
Bco rhefdai 
aadanotJicr 
D diavD ffD 
foiot E f wUcli tbe perpemlicidar AEoiab 
Plaoc CD« to rbe end B of rlie faid line AB ^ 
in tJic fame Plane » vheickytlK angle iiaa 
nrhkli is OHicaiaed under ribe in&ftio^lioe i 
ch e line drawn in the plane £ B. 

Vl.Tfe 
tionofaPI; 
to a Plane < 
an acQie 
PHG CO 
under the 
lines F H 
Z) which bein] 
n either of thePlines AB » C D to the fa ne ' 
of the common feAion BE » make right angl 
GHB» with tfaecolhimon feAion BE. 

VSLPlanes are faid to be inclined to othe 
in the fame manner) when the faid an^es of: 
cion aiecquijl one to another, 

V I K LParallcl Planes are thofe which be 
lomd nercr meet. 

IX Likafolid figures are fiidi as are ooi 
iwder like planet equall in number. 

Z. Eqnalland Itkefolid figures are fudi 
ecMiteinra under like planes equall both io 
Cude and magnitude. 

X L A (blid angle is the inclination of m< 

in tbe (imi* fi]|€i&ut^* 




EUSLIDE^S Elments. iff 

Ortbuii 
A folicl angle is that which is contaioed under 
l^re theti two phme angles not beio^ in the fame 
^ Ai{)er(icie$^btit coniifling all ar one point. 

XIT. APyrainideisafolid figure comprcben* 
ded under divers planes fet upon one plane, (which 
Is tlie bafc of the pyramide>) and gathered together 
fo one point. 

9ri 1 1. ' A' Prififne h a folid figure contained un- 
'der plaii^ 9 wlwreof the two oppofice' are e< 
4Qa1l>likt|andf anillel; but the others ftreparallcio* 

' '■' -'XI V. A .Sphere is a frfid figure made when the 
diaineter oif a feiirticircle abidili^ tiniiioved,the ictiii* 
circle is turned round about , till it return (6 the 
iaaie place ftom whence k i>egan to be mo* 
Tcd. 

C9f0ll. 

Hence>all the rayes drawn from the center to the 
fuperficies of adhere > are equall amongftthens- 
kihes. 

X V. The Axis of a fphere,is that fixed right KnCi 
about which the Semicircle is moved. 

XVI. The Centre of a Sphere > is the fame point 
with that of the femicircl^. 

XVII. The Diameter of a SphereJs a right line 
drawn though the centre , and terutiaated oneitliec 
fide in the (uperficies of the fphere. 

X VII U A Cone is a figure made, when one 
fide of sc redangled triangle Cyh^» ooe of tho(e th^r 
contain the right angle) remaining fixed > the trian- 
gle is turned roundabout till it return to the place 
vrom whence it firft moved. And if the fixed right 
line beequall to the other which containeth the 
rij|ht anglej then the Cone is a reftangled cone : but 
ifst be lefTe^ it is an obtufe-aoglcd Conei if greater^ 
an acute- angled Cone« 

X I XThe Axis of a Gone is that fix'd line about 
vhicb the triangle is moved* 

XX. The 



.«**#< 



«^ TbgOgfinit ant ^'^ - 

X Z.TIie Baie of a C<me tt flv djfc^^prliich if de* 
fioribcd by the cisbt fine nK>Ted a&oitt. 
ZXI. A CjWQdcr k a fijgtftt m^ 

viotnmiidaf'a iiAc*a«AdjMnillAnni , cw of 

ai|jb)ahi4uig6s-d.dUdie p^ratUp^Hfiii^ 
«daboiic CO toe rancplaceywfctfejib 
X X 1 1. The Aai of a Cyliiidcrttt 
ikkliM 9 abooc«ii4itiieranlt^ 

JCZIII. Aftdcbf Baleiof* 
ckckf wfc^ M» dcfcifttd bf fte c«£^ 
ia chflr motioa* 

XXIV. LikeGiaes»)Cyliadc» , 9cechey, 
bodivhofiiAvcsaailDianettn ofthdrBafei n 
|lnporci0MlL .' .— — --^Q 

XXV. ACiibekalQlid%uif<aferiii^%Af 

fixeaaall(i|uares. '^^^^ ^ 

XXVLATetnedroiiu % rolicl%nre «oiica)%« 
•diiodiffllBNire^fufflMdefililacenUm^l^ , . 
ZXVIL A«Otei4ro|iisaialUfirafeoSi^^^ 
under etriicequadl andequilaterall tnan^cs. . . n-i 

XXVUL A Dodccaedfw i* a ^ll<t%nrt (|Pf(i , 
caiaed under twclfeequaB>e^iuUteraP Irff^llp-.; 
gDbr P«n|40oaes. " r^ 

XXIX. AokofitfdronisafidsdfiMpeconliH^])^ 
cd under tmmty cf nail and ^t^ttKoStii^f^^ \,j^ 

X X X. A ParaUcUpedop b a folid %uu cowuiii^ 
cd under fix i|iiadcilaceraU figuits > wbueof ckplf 
wUdi arc o|ppofice aie paraU3l« 

XXXL A foUdfigmc is Liidto be inrcrihedi} 
aftlid figone^ben all the anglt»«£<ibt 6^^ N^ft^ 

bed aie conpidiended eicbcr wMbin t|Mi 
inthefideit orindie^an<»#ftbi{tyrr;y 

iiinfiiibtl- -v' - Jl 

XXXIL X4iBeviieafondfi|urcvc^i&J4f9 
be €miffifoa>ed«boiit a foU «^ 
cbeang^t.orfidei 9 orplaQei<tt«Mii(dQii|lifcl9i9^ 

contains* 
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?xop«»«ir.ifiii I. 

t 

>fe ^»fin AC •/*! ngik Imc 

€- ' ProdHCe AC hi th« plane 
4li^ffify to f . If you coMcive Ci co l>cdnMra 
ftrar firom AC> chcn two ri|^1iixs AB , AF > Jhave 
<MK ratuaon foment AtL*9Vkicbisii^fsihk. * 

P K« f. JI. 



^ Jftmvi^httms AB /CCb 

o Oft «M^ iinorjbfr i t%4iifnilk 

fime^tmte: jiniivrryTrunqdk 

A ^ for imagine £FC^pait of tbe' 

Ofoi^ DBS 9 toiretnoiiepUuie»aiidAepartm- 
G"^xo be in another, then £{ part of the ri^tliiit* 
3D is in a plane > and the othet part elevated iip« 
ini0ds.«»Mi&ff jikfiiri. Therefore thetriang^efDl 
is in mne and the fame plane ; and fo alfo are tlie 
rifiitt lines £D» £B; ^ wherefore tke whole fiots^ i,if. 
AB^ DC* ace tn one plane, wkkhwgis tohtVmm^ 

^ % O 9. l\\. 





tfm^fimttt A B > CD 9 cirt 
1-^ «ie tht^thtr y their anmmnft* 
Jp &mt%¥ is aright live, 
n If £f the common ieAion 
^ be not a right line , 4 then in • i-^ >• 
the plane AB draw the right line EGFj ^ and in the 
plane CD the right line £HF. therefore two right 
lines EGF , £W include a iuperfides. i* which it ^ ,^ 

P«or 



MM>U 



>7« 



TtitUfrnkf^tf 










\A-.. 



<^ff I f rrflfrf rf ft Bwf f|, 
CD* MUMcar ficaikr ,^ 

Airtf rirH «wbr»,»t tliw 
ACBD iM»- fty tit ja 

Tilcc£A.EC,EB,BD^ 

_ >^ qiijUoiw to thcacfcei .- ail 

bK aig joiatkei^liaciAC , C% 

BD«AO.ilniruyriKhlliiteGHtlirau^E» *Mi 
TA4^C JD.FB.FGi FH. BccaufeAEB «=;& 
aiMlOB« = EC,aiMl die aufeAED *= ^I 
« dicicfbie AO it = CB, <&bkewift AC= OSi 
i tkeif fore AD ii paialUl to CB , i ud AC tefll. 
f wherefore the angle GAE=: EBH ,aodt1icuria 
AGE — £HB.But aUb AE/= EB.f thereiaicGH 
= EHjiaailAG=BH. ■facoceby leafoaoftk 
right angles, byihchyp.andfbe^uaUinE > ttfct 
bafti FA, EC, FB> FUi mapaU. Thudbre tkt 
triaaglei ADF , FBC > an equilatcrall one eoui- 
other, ^andtbeuce thcaagIeDAF:= BCp.Thw^ 
foK in [he trian^ AGE. FBH , tbtCida EG iFH 
I are ojuall ; and (b by confcijueDce the mam^ 
FEGasdFEH are mutually equHatcralL ^tliK- 
flDie the aoelei FEG,EEH are equall.uid . fo ri^ 
aaglv.lu like manDcr, F£ makef right aaglet wnk 
all the linet drawn throuehE io the plane ADBd* 
' and if therelorc pcrpcoaiqUaj to the hid pim . 




E O C L r D E« S Elments. iy } 

P K o p. V. 

^fd right line AB ie treBed per- 

fendicuUr ro three ri^htjines AC > 

.AOjtomhing o»e the other at the 

fCT €cmm0H feBion , th^fe three lines 

^0 dre in the fame fUne, 

^ For ACiADj 4 are in one plane > ^ >'•' 
^S # and ADj A£> are in one plane BE. which if 
o concetre to be fevcrall planes> then let their in- . 
ifeAion h be die right line AG; therrfere becaufc b } f 1. 
A>y theHyjxrtib.is perpendimilar to the right lines 
&AI>. e and fo to the plane PC , i ir is alfo per- 5 ^ ?l' j • 
iiiicular to jbe right line AG. therefore Cfincc ^'^^ ■: 
like- AB IS in the fame plane with AC , AE) the 
^s BA6)B AEy are right angles^and confequeot- 
equalhthe part <& the whole, which is Ahfurd, 

OP. VI. 

iftvorightHnesAR, DC>ie 
ereSed ferfendicular to one and the 
fame plane BV i thrfe right linoi 
AB, DC are parallel bne to the O' 
ther. 
p Draw AD^whereunrO let DG 
ir/ B be perpendicular in the plane RF , and join 
3iBG,AG.Being in the triangles B AD, ADG, the 
glcs DAB, ADO <i are right angles , and AB ^=: Jib^^ 
3, and AD is common, i therefore B D isrr AG. J J'f^ 
^cnceinthetri?ngles AGB,BGD,rquilatera]lone 
the otherythe anole BAG is ^:r^ BUG^of which ^ ^« «• 
ing BAG is a riglit angle , BDG iliall be Co alfo* 
t tne angle GDC is fiippofed right, therefore the , 
;htline GD is perpendicular to the three lines 
A,DB,CD.« which are therefore in the fame f lane ,j j,^ 
'herein A B is. Wherefore fince AJ^ and CD are in t a.ii. 
; fame plane > and the intern ill angles BAD9 
[>A,arc right angles , g AB and CD flaiVlba^^vA- ^Ti^ v^ 
. iTJVjobcDem, 

S \J^o^. 




^ f B 



i-j^ Tbe eievtuth BHk.*f 

P « o r. VII. 

n If tbm it »a ftr4ttf I fMtHtHi 
— AB,CD,<W«s7Pm>mE,F, it 
. uktMimitthtfiitm, ibt limVf 

'Q vhkiif jthtitl ihAfthM ,ubi 
L ■ ■ "f tirfmeplme vith tit fm^OA 
B »^ABCD. 

let Ibi ^ane m which AB|CDtar«]he OM ^7 ap- 
othnpliMUtbepointsE.P.'tk«iCEffaiHith . 
the^aneABCD > it fbdlnot iMtlwtoaunb^fc- 
6aaa. Tbcfefoiclct EGFbethecomwM SaOi^t- 
■)•"■. which* then ■> a richtUne. tbeicioMAM MhL. 
"'*•'■*■ lino E7,EGr, include > fupetfidn. * HAM If J»r 
fmi. 

»ao». VIIL. 

I/flrre t'r tvetanUtlAlt 
IbKi AB > C0>>A<M^JV- 
AK ii ttrfat£iiiti* li it pLm 

>j HV. 1^ t»t taiti'txytani 

' fafm£c»ltt t» At M^UtK 

BF- 

The ^TcparatioB aad if 

monftraaonofthelisc ofihjs 
BookbeiDj tTaiu&TT*d hither;rhe anptes GDA, and 
ODB annjbtangtes:athcrcfbre GDis [<erpepi^- 
culartothc plane, whcr^n are ADiDG 0, la which 
alfoAB)C]>,3re.)«thei^re GD is perpendicu< 
lartoCD. butthc angle CDA is alfo^anghran- 
gle, •tbetcfbicCD u petpeodiculat ro tb?f I^ Ef. 




EUCLIDE'S Elemems. tjf 

P X o p. IX. 

Ah B Right Um (AB,eD) wUch 

p \g ^i ^»tf4r4ld to tht pake figbi lint 
,..> /! » -*y \ £P> ^ ^^ ^ thefimt/ian^ 

^ I ^ Wfibft , 4fealfrf4Kr€lUlm€i$ 

III ciie ^aae of cIm paralleb AB^ £F ^ draw yLQ 
pffpcDdicnhnr to £F » alio in the plane of thepacal* 
Ms £F^D,draw IG perpeinlictilar to £F. «die»- {^ ^>'< 
foK EOit pafCudicttUr to die plaae wketoii HG^ 
GlaieyondAHjCI are perpendicular tothefame «6-ii* 
pldiri< therefore AH and CI ate paialleh. w,w.t^ 

P X o P. X4 

Iftw rif/ft linis AB, AC> nucbing one 

^m^9f he pamlUl to two other right lines 

JkbiW^tomhiug «if MutheftOKd malJieing 

^nikeftmtfUne^ thaft ri^t limt ttmtdiw 

€qH0ill4ngIef,l^MZ,EDV. 

Lee AB>AC}DE, DFilieeqiialloae 
to the otheryand draw AD? B C> £ F>BE j ^ i,„j 
IFCF. Being r.Bj D£ , ^are paraileU and ^^^r.**" 
eqtiall, h alfo BE^ AD, are paraUds and ^i^ '• 
Squall. In like manner CVi AD> are parallels and e- ^i'' '* 
^oall} € therefore alfo BE > FC »' are parallels and e- 
QualL^ Therefore BC»EF are equall. Wherefore (lace ^If- t. 
tne triangles SAd EOF ^ sre of equatl fides one to 
tlM<lther*thein{{esBAC> E DP « (haD be e^uall. ^^'' 
trMt$ h JUm. 

P X o p. X L 

A J. From a fdnt ziven on high 

I — :ilj A to drdvf a, right tine Al per- 
^ ' pendictiUr to a fUnt helcw 
BC 
In the plane BC At2W ^«1 
S % Vv«L^ 





* 
\ 



■ It. !• 



2,'j6 The eleventh B—l^^ 

I. ,. line DE ; to which fcom the pciat A 4 draw theper^ 
bii* I. pcndicuhrAr > and^Iikewife TH in the plane fiC 
cutting the faid line D£ at F i 4 then let fall A I per^ 
pendicular to F H. >Vhich Al (hall be perpendicular 
to the plane BC« 
^ For through I c let KIL be drawn parallel to DE . 

d#0n/fr; Bccaufe Df'^^ 1$ perpendicular to AF » andFHi 
i% iV c therefore D£ (hall be perpendicular to the plane 
IF A. and io alfo KL/ is perpendicular to the iamt 
plane^ therefore the angle KI A it a right angle, hoc 
the angle AIF is alfo* a right angle. ' therefore Alii 

perpendicular to the plane BC,W,W,t9h€ Vmn» 

. ' ' ■ ■ 

P K o P. X I L Y . 

/ A> ^ ' C Froni fomc point without the 



g^dtf. II 

h €9u(tr, 
I 4.11* 



• fl. II. 



planeiD) # draw DE perpendicu- 
lar to the fiid plane CC. and joining' theLpoints Ai 
b II. I. Eiby a line AE)^ draw AF parallel to DE. c itis ap- 
C8411. parent that A F is perpendicular to the ^lane BC. 
ir.W.tobeDMe. 

This and the prececjing probleme are practically 
performed by applying two Squires to the point gi* 
ven;as appears by 4. 1 1 . 

Prop. XI II. 

^t a potHf pvttt C in 4 
fUne given A B> *tPO right Unts 
CD>C£> cannot he erected fit" 
-^ ferdicuU r on the fame fide, 

'^ For both CD , and CE> 

a 6111 . < (hould then be perpendicu- 

lar to the plane AB j and confequently parallels ; 
which is repugnant^ to the definition of pardlel 




EU<S"t^DE'S llements. 
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P R OP. XIV. 

Tlanes CT) , FE \ to which the 
fame right line MR $s ferfendicH' 
iafiareparalUi, 

If 70U deny this ; then let the 
planes CD, FE, tncqt , , (o that 
their common fcAiou be the 
rightlsne GH.in whkh take any 
point I,draw to it the right linies 
I AJB>in the faid ^lancs.where- ^. 
>y in the triangle lAB , two angles I AB , IBA * arc jrf i 
ight angles, h which is ^hfurd. ^^'f- 

r 1 o P. X V. 




Mdi» 



I. 






Dj^ If tmoright lines K^iKC^t9Uch' 

A ■ f^V p iif^me the othety he parallel to tvfo 
Y\jA t\ ^ oiler right lines DE^D¥> touching 
■ ^ * -^ ' mie the other i and not leingih the 

fame f lane mth them 9 the f lanes' 
BaC ^ED'E, dr arm hythcfe right 
lines ar^ parallel one to the other. 
From A «draw AG perpendicular to the plane JJJ'"* 
IF> and le^ GH, G I be parallel to DE,DF . c thefe c |o. 1. 
Ifo (hall be parallel to AB,AC. Therefore fince the ^ J-^'/ "• 
nglesIGA) HGA^ ^ are right an^esyalfo C AQi f4.n.' 
)AG» t (hall be right angles. /'therefoTcGA isper-.B«»'^''« . 
radicular to the plane BC ; but the fa^o^ it perpen* ,|, ,, 
licular to the plane £F. h therefore tKe planes BC* 
if , arc parallel, w, w:to he Dem. 



S ^ 



'^^Cit% 
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p a o p. XV L 




Jftmuf£T*Utl fUmtt AB » 
CD, htattly ftmi mhtr fUae 
REIGF ■ thtittpmmMftaimt 
IH , GF tnf*r4Uil mtnihe 
e$her. 

For if they be concciTed 
to be otbcnvifc ; being in the 
fiiuc plane thu (BH theiui 
they nil] meet Come wbeici 
ifptodiKeil ; funwfc inl) 
wbeiefbreriQceibe whole lin«U£f,, FCI«mn 
the plioei ADj CD.beiag p[oduced,tlie planes alfa 
Piallir.eet. tfttMyttthtUj/t. 

P I o F. XVII. 

IftwotigbiUMn ALBt CtXOM 
_ ..~~l . cut ty fmttt fUwn BF. GH, IKi 

[L'rJa-,MHl l.R;:CM.MD.) 
*ni — p^ Lf t the right liaa AC . BD, be 
A ' dtawDiathcpUnufiFiIKjuairo 

1^ ' D'^ AD paffing thtougb the pluw GH 

1 io the point N. asdjoitt NL, LH. 

fhephnes of the ituq^aADC* 

ADB,inakc tbefeaiooiBD,LK.aii(lAC>NU«n' 

ralldi. Theiefeie AL. LB :: AN-MQ * :: CM. HD- 



EUCLIDfi'S Blmentf. 
P » o p. XVIII. 
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Jfd ri^ht One AB ht 
ferftndkHlMf to fome 
fldne CJhdll tbejdoHet 
extenM hy ihut right 
litit AB (EF,5rc.)/wi? 
he ferfendiculdf fo the 
t) faifitflime (Zti. 

Let there be fon^e 
plane EF Ai^n hj AB^niiaking the fefiion A3 with 
the plans CDi fiom fome point wheteof M^^ draw 
Hi paralfcl to AB in the plain £F; ^ fhen (hall HI 
fefierpendiciilairto the |4aneC&>and(b likewife' 
any other lines ^ that are ptfpenclicukr to EG. ■''•>'• 
«chere£»re the plane £F is perpencficulai* fo tile C4.ij|fg. 
planeCDiandbytheiafflereafon any other pUnes 
dtawnbyASlhanbepcrpencficulavtoEF. W.W49 

* H o p. XlX. 

Jftw9flanes ABXD, 
euttn^ •he the other , be^ 
ferfewaitwUr to Jome plane 
Ga, their line ff common 
feSiw EVflfaUhe perfeu* 
dkular to the fame plane 
CGH.) 
Becaufc the planes AB» 
CD 1 ^re taken ptrpendlcular to the plane GH , ic 
^peaf» by 4. 6t£. 1 1, . that out of the point F tbeie 
may be drawn m both fhna^ AB^ C£> > a perptndik 
cular. to-the plave GH.v^hich (hall bt <■ bot onc^and a i). 11. 
tiie#efb(€ ihe cdmmon Ctftiem of the faid plafies« 
wir.tohevem. 




S4 



l^^tit* 



t%e 



Tin eUviKib B$9l^9f 



ai;. t. 



d»a. i« 



b to. f I . 

£ 5.0X1. 



P X o p. XX. 

A If tf /ii/i Mngie MCDhectB- 
t aimed uwitr ihte fidae angles } 
E ADjDACB AC ,rfif> ijpo cftbm 

If che thre? angles are equall . the afTertion is eri- 
dcDtjif uneauall ithen 1st the greaceil be BAG i from 
whence^ take away BA£== B \D , aadmakeAD 
= AEj and alfo drawBEC,r»D, DC. 

BecauretbelldeBAis common, and ADf=^ 
AE j and the angle 6 AE ^ = 3 ^D > « thence U BE 
= BD. butBDH-DCiiaZ~BC.ethereforeDC 
C" EC.Whcrefore fiace AD & ^r AE , and the fide 
ACis common, and DC C" EC. /theaojleCAD 
fliall be cr EAC. g tbsrefcre the angle BAD -+ 
CAD :r" f AC, XV.w.to be Vem. 

? K O P. XXI. 

Every find tmgU Aii 
een^ained under lepe miglet 
then four fl^ne right am- 
gles. 

Fcr let a plane any- 
wife catting the fides of 
V- the fclid angle A make a 
mai^y-fided" figure BC- 
J> Ejacd as many triangles 
ABC}ACD>AD£j AEB. I denote all the angles of 
the polygone by X i andl tefin the fiimme of the 
angles at the bafes of the triangles Y. wheicfore X 
H- 4 Right ang. #= Yh-".A. but being that^ 
(of the angles at Tj^ b the angle ABE -H ABC 
is zr~ CBE J and the lame is true alfo of the angles 
at f^g a( Dj and at Ej « it is manifeft that Y is CT" X. 




NUCLIDE'S EUnmts. x81 

coDfequendy A (hall be ^3 4 Right aog^ W.W. 
'Dfiw. 

Prop. XXI|. 

A B 



D 



/\rL\a^L^ I 



f there he three fUneiingle$ A >B jHGt , Vfhire^f 
hovfoever taken are greater then the thirds Muithe 
t lines which contain them ^f ffiM/ZAD* A£>FB> 
then of the right lines DE> FG> HI i €011 fling Aofe 
il right lines together f it isfofsihU to make a trtau^ 

i triangle may be « made of them , if any two be • »»^ »• 
Iter then the third*: but they are fo. For ^ make *'* *' . 
iiDgleHCKrnB, andCK = CH, and draw 
,lK.r thence KH = FG. and becaufe the angle ji.** 
Wcr A. •therefore KICT" DE. but KI/"*D tn-t; ; 
-4. KH (FG.) therefore DE T HI -+ FG. By ^ »^ •• 
like argument any two may be pfo^ed grtater 
I the third , and confequently 4 it is poflible 
lake a triangle of them. l^.ff./f^I>Mr« 



V Io»« 



PROP. XXIIL 




•»!• If. 



T9m4teMffaidan^te}AmK9fAfiepUmi gmUs 
A> B» C , mhnt§f$m» kt M tvfr $dkm gn p^iertm 
ibe third. *B9thumuffkry$lNUtb^thr9fMgkfk 
itJJtAeMfmtri^ grates, 

.BF^CF.CQi Midi OM totke 



othcri andof chefubcended lioes Dfi,EPjTG (tbtc 

• ».i.w i,,oftbeeqiia]i lines HI,IK^KH) tf»lkeckBiao- 
h f . '4, e^e HKI ; about which ^ defcribe the ctide LHRI. 

• *. CI- • uuc bccauft AD iscT HL.« tec ADq br=r HLfM- 
c^'l^.f. LIl^'^aodlecLldbepctpemliciilar tatheplaosof 

Jk/M thecin:IeHRLaAddra«HM,KM,IM. wbcMfale 
f L I "' Ance the angle HLM c i\ a riehc angle > / tbeactf is 
gc^/r. MH^ = HL^ H-LUq c ='AD({.ciierekMK MH := 
AD;Bx the fame reafon IIK, 111, AD (that ia AE, 
£B}&c.) areequalli therefoiefinct HM= ADjand 
h;»fr. MI = AE.aDcl D£ * = HI > * the angle A (hall be 
** ■• = HMI, * as likewifc the angle IMK = B , * and 
the angle HMR = C. wherefore a folid angle is 
made ac M of the three given plane aDglei.rr.ir.M hi 
Done. AD is afTunaed to be zr~ HL. But this is ma- 
ImJh Mi nifeft.ForifADbe^ior'^HLjthenistheangleA 
a'l^' I = M or cr HLI. I n like manner (hail B be equal) 
■ II. I. ^jp J— HLK,and C= or cKLI. wherefore A-+- B 
■?'*'''*' -f-C*(halI either ecjuall or exceed feur right an- 
gles, coirrrtfry to the Myfoth.thtvcfon rather let AD be 
:r"HL IV.IV. to be Dem. 



^ ^^\» 
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>tj 



I 



D ttaied »niir UrtUd 
fU»es, lietHtfitfU- 
»» rhtmf (AG , DB> 

~ Bcc.)<itelih midequt 

The ^aae AC oif 
tlng the paiallel planet 
'^ ACiBBi •nalKstlie iis.ii: 

(eOioniAR, DC i patalkls. udby thcfaineia* 
fon AD.KCareparalkb. Tluic&icADCHit a 
FS''' ^y thelilx aigumem tbeotherplaiiejofthtf ^irAfti 
narallelepipedoa aieipgn. wbcrdbrc beiDg AF is j!^',*' 
parallel to HG , and AD to HC..< theaofeFAD »iTt. 
MI be = CGH. therefore becaufe AF rf= HG, ij^ 
MdADi— Be, atidfoAI.AD::HG.HC. the 
triangjej Fad, GHCj atelilteand»e^iwll i and jj„_j, 
Kiiifequentlytbeilgn-AEiHB waUItcaiidle^iiall. 
ud tbe bait m*i be flievn of Uw left eppofite 
irtasei. iherefbreaAic. 



P K o ». XXV. 



^'^ 



A E 



EF^mUtI Iff fi< 



«UAHDie«yiBrfBHC. 

CoBcan the Fanllilq^ipedoD to bceztetided on 
rither(ide.an{ltakeAl:::= AEjaodBK=r: EBiand 
put the planes IQ, X.P, parallel to the planet AD. 
BC ; thcDthepgrs. IM] AHiand^ DL,DG, (and ■i'.l*' 
IC^AD.EF, &c. are. like and etimU. .'H^im^m*'^^v% 
Ae ParaIld€pipedQaAClu = AEiandb^ \\»Ua<. ^vL«t.%» 
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reafoD the ParalldcpipedoD BP = BF. therefore the 
folids IF , hP are as multiplex of the folids F , - 
EC,a$ the bafes IH, KH, are of the bafcs AH, BH. 
9 ISfW And if the bafis I H be — , — , ^i K H, w likcwife 
•MfS' (hall the folid IE be C~,^=,*^ EP* coafequcntly 
AH.fiH :: AF.EC. ivjvjo be Deim, 

the fame wunf he accumuBdated to til fm of 
frifmes^ whence 

CWdll. 

IfanyprifT.e whatfoever be cut by a plane pa- 
rallel to theoppofite plancsi the fe^ioa (hall be a fi- 
gure equall and like to the opposite planer. 

Prop. XXV L 

vpoii € right Hm 
given AB f Hid 4t 4 
foittt given in jI^V* t$ 
make a frlidamgU A- 
\ HIL equMll tenfold 
^ngle given CDEF. 
From fome point 
• II ii*j F 4 draw FG perpendicular to the plane DCE> and 
dnrar the right lines DF,F£,EGjGD.CG.Make AH 
=::CD9andtheangkHAI = DCE j andAI^ 
CB; and in the plane HAI make the angle HAK 
= DCGjand AK =t CG. thenereft KL perpends- 
colaf to the plane KAIyand let KL be=GF.& draw 
AL: then AHIL fhali be a folid aosrle equall to that 
given CDEF. For the conflrudlon of this do*s 
wholly rcfcmbie the framin^of that) as may eafily. 
appear to any that examine it. 




f Ror. 



. i 




EUCLIDFS Elements. i8f 

' Pro?. XXVII. 

— ^D VpM 4 right line 

/I gh^tn hi i9 dtfifiht 

a faroBeltfifeiou 

-jj AK,likt,4ndinlike 

a f$IidpafaMelefiff- 
den given CD * 
Of thcplaae ani^I«,BAH,HAl, BAI> which are 
cquall to F CE.ECG, FCG. • make the folid angle aid it. 
A c<}uaU to the (olid angle C. alfo b make tCCEl \\' f 
:: BA.AH.fcandCli.CG :: AH. AT (« whence of e- 
quality FC.CG :: Bx^. Ai; and'finifh thei>arall«lc. 
pipedoo AK > whitb ihali be like to that which ii ' 
given. 

For by the<onftrudion i the Pgr. d bH is like to *"' 
PE,and d HI to EG,and d BI to FG, ^c . fo the op- tli!\t 
poiitesofthefe totheoppolitesofthem: thtrefoke . * 
the fix planes of thefdlid AK are like to the (ix i 
planes of the folid CD/aadconfe^uexttly AK)CD^ f ^M-^u 
are tike folid^. w^w.toheDone. 

Prop. XXVIII. 



D 



E/l 71 8 V^ fi^fi parallelefipedon 

/ C/ | n^becHt by aplaneJCCD 

j N^ _ xJ draivH by the diagonaQ lines 



VI 




G J>F,CG, of the op f opt e f lanes 
AEMli^ that folid A^ Ml he . 
tl equaUy bifcSed by the plane 
FGCD. 

For becaufe DCj FG , are o eqtiall and parallels^ ■ 14. 11. 
^ the plane FGCU is a Pgr. and being « the Pgrs. ^H«»- 
AB > Hi) 9 are equall and liktf>^ alfo the mangles 
AFD,HGC,CGB> UFE are eauall and like. But the 
Pgrs. AC>AG| arc equall ana like to FB andFD. 
therefore all the planes of xhe prifme FGCDAH are 
equall and like to all the planes of the prifme FG- 
CDEB jandcconfe^ucntly thisprifmcisc(\uallto ^,^,4%^^^^ 
tbac, fV.W, t9 be VeWf .. * 



iH 



Tbt eUrmtb Botk ff 
Prop. XXIZ. 

C I K 




(. 



SUUfdfMllilififidm A6HEFBCD. AGHEML- 

• Lt»y' KIi MmgtmdtUmi kfn thefimn k/e AGHB > «m( 
•JJJ^JJ *in tbt fame beigbt, whoft Infixing lines AF, AM, 4tn 
Aowu t^^ ^ ike [mi ri^k imes AO.FL, Hff equai one to 
VLKD. mitbftber. 

^hityuiii '^ «tf ftom thecqiidl prifims AFMEDI y GB- 

• io.i«/.ir LHCKyChecominQaprifiiieNBMPCI be takenr 
SfiSV. wsy>aiMldiefai]dAGNEHRbeiddeil>>hePan^ 
Iv^r Idcpiped AGHBFBCD fliaU be = AGHBMLKt^ 

W.W»t9kDem. ^ 

P « O P. XXX. 




MidfiralUlttitdQM NTi^CTOSG^acwas^ 
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IttaJHimttJ Mptn ihefimt baft fiT3 fC, 'lid in the 
htight, -mh^t ht^^Awi iinn AHjAI^n net fluted 
'.j»mt riiht linti,tnmM£ «W tt the athrr. 
n prodticr tfae litbt linn HBO , GTN, and t- 
JCIPi and draw Ap.DO.BQ. CN- -tfaea Ibill * )«> •- 
AB,HG.Sr,PQ.ON be H well mnall and pa- 
lone to [he other 11 AD,HE,OF,HC,KL. IM, 
10. *whetefcretheparaHelepipedoa AlDCB- ^, „ 
■tQ^lhalt be eqiralltontfaer paiallelepipedon 
:BHEFG , ADCBIMLK ; aOd > awftqneatly c ■ »... 
two are e^uall oof to the Olher. W.IV.ttbr 



Pa p. Z2XI. 




'UftrdUlefifUans, ALEXOMBI. CI-aOHO- 
bn>vcM^irNn<J«/ea(jiwdia/(>AL£K,CP*0, 

■ft,Iet tbeparaUclepipedoiuABiCD) bare the ,""jj^ 
|wrp«iid)cuUit0thebafcs. and attbclidcCF '''*'v 
;pK)duccdt«inai(crbeta.*IK-TS Cfjuall and ,'^'3,{i'J 
othep2t.KBLA.»andlotitep3nille]epiuedon 'i<ivi» 
SQyVXequall and like wtkeMtallriepirc- jK^"*" 
M. ProdiKaO-fi.HD/.iFZ.DQF.EKB /> •■ e. 
TSZ.YXFf and draw B/,B>,Zr. ^o"^',*"' 

e planei 0»/N, CRVH.ZTYF. * arc pwallcls c ,o!V "■ 
ofheothet; JaodtbaPgn. ALEK, CD.O, J*'-"' 
J,PRBZan-equaH.Therefot«fiiKCthevaval- ' 
Mtha CIf,SYA :: pgt. C» (.^^laX"^ V*. v. ,^ ^^. 



Its r^ fUmuk Bm^ rf - 

pinllekptpe<lQnPRBZqy>F.PVAj^Bacdfle* 

t«V' VQ$TYX* = AB. B'.M'.rtfcfDw. - \, w 
ButifthepvaUdepipedoof Al.CDt hartf^ 



oblique to the bafc , tuto ob tbe fame W^»B^ jl 
the bme height place p — "''-fiffikniT wfaaft^&JH 
arepeipeadiculu'tothcbare. t They Audi. IjccfM 



:o one aaqihctiaad ttofe that aie AOli^ue^wIiaia) 
alfo the dbUquc paiaUclepipedoiit Aii j.CI^ft 
eq^uaU.If.ir.t«tcDui. 

P t Of. XXXIL 



BW 



StliifadltUfMin ABCD , £C)Bt j ffj^f^* 

Produce EHIj' and make the >er. ftis^A^,^ 
b compleaf the paraUepp. FISM.' It u dteAt thatthe 
pacallepp.FLMM. ((ABCD.) EFGL' :: Fl (Attl 



r s or. xxzili. 



Qfi 




LikifeUd ptr^aJaA 
Jmu.ABCD.EFGUiM 
imtrifltd frefunimtiitft 

u^ ^Jc(^/*rrH(iAl ,'.£Xt 

Produce the rifibt lioci 
KM.,\^\0,BUI, and 
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to EK.KH^KFj* and fo theparallqip. IXMT c^uall ^ »7. ih 
udlike to rhe parallcpp. EFGH. cLet the pa-dfcV/' 
ilkpps.lXPB.DLYQbefiaifhed. ^Thenflialibe 
fcL.IL (EK) :: DI.IO (HK) ::BI.IN.KP. ethat is *«•«. 
hePgr. AD.DL?: DL,IX :: BO.IT//>. the paral- '" '" 
ap^ABCD.pLQY::DLQY.IXBP::IXBP.lX. ^. 
IT-CsEFGHO^riicreforethepFoportioD of ABCD I^J^/pf, 
o EFGH is triple of the proportion of ABCD to ^ >*^ 
>I<QY,*orofAI 10 £K. W.nr.tohtVm. 

Hence it appears that if four right lines be conH- 
lually proportionally as the firft is to thefounh > fo 
s a panllclcpipedoaciefcribed on the Sr£t to apa- 
sdlelepipedon defoibed on the fecond ^ being like 
kod in like manner defcribed. 

P B o F. XXXIV. 

|{r In itfmUl folU p4» 
rMlteUfipedmis AD- 

4nd sUitMdet are redm 
^ftocdll (AD. EH:: 
^ EG. AC.) jtndfilid 
ftifalltlfpipeimis^hD' 
CB>EHGF, wh9ft 
htfes and dUituits utt reciprocalli ^reequaiL 

Firlfcyler the (ides CB, GE be pcrpeadicular to the 
balesi then if the akitudes of the folids are oqualb • 
the bafes alfo (hall be equall. and the thing is dear, 
iot if the altitudes are unequal! » froih the mater 
]BQ « take BI = ACi and at I ^ draw the pi jne I K ^^'l'^ ^ 
Parallel to the bafe EH. then c il tr. • 

iMyf. AI>.BHc::paraIlepp. ADCB.EHIK':: '<7.f- 
fMff^epp. EHGF. EHIK ':: GL. IL « :: GE. IB. f Ij^. 
(/AC.> it is plain therefore that AD.EH :: Gfi JiC fo- f- 
H^WitohtDeM %ul ** 

• ».Hj!^.ADC:B.EHIK * :: AD-lH" :•. "LCi.-«.V v. ^ ^^ ,. 
GlmlLm:: pnallepp. £HGI. fttilB^ •«Vi«te'^^v 













►^ .-« T^T T S £rtwrfr--.-*i ;^:"^j 

•• •'^^ *^ f 7"*^ •■* - • • *^ y^ /*• *"«-</1 



2. If zbvT bare t«:".4aK o? r^uiUbj 

: ,U trf y b« 1: Ve.thcrr jrrpocnc 2 Is tn 
of tbor udes ct HVf r rofcrrica. 

4. Iftbeybe rcprz!! s c&cir 2^rs x::d a 
ledpmcril ; lad it ri«r !»:es ^^d oldtu 
fiocalljdiey are aUb c^udl. 

P R o r. XXXV. 

/rwfj Ac 

tntungtMgiljK^es with the lr«ff/W^ 

fcx cf ff pl ff wrffw r ^glp (/tf «g/* GAB r= 

GAC = HDF.)<*^ '/ f»»':«!/> '''>«< 
LHj/Mwfinifr fo#tfftfff>> G> H; «W/m 

perpmHaiUrliwes GL HK, ^Mom ro rkj 
£DF»J»v&iVA fie Mwgits fifft girtn tKTt 
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lines Al, DK, he drawn to the angles fitft given from the 
fomts \j K , which art made by the ferpendicMUrs in the 
fldHtf} thoje right lines with the elevated lines AG,DH 
fiail contain eqnall angles G A Mi H DC 

' Make DH,AL> equalljand Gl^LM parallek. and 
MC ro AC. MB to AB , KFto DF , KE ro DE pe^- 
peodicular j and draw rherieht Jiacs BC, Lb , LC, 
and EF, HF, HE i « and LM is perpendicular to the b i. w</.f i. 
plaoeBACj * wherefore the angles LMC> LM A j 
XMB '9 and by the fame reafon the angles HKF, . 
HKD/HKE art right angles. Therefisrc ALq « nt 
LM<i -+ AMq c =LM4i -h CMq -h ACq e = d^*u 
LCq H- ACq- d therefore the angle ACL is a right 
angle. Again AL J •,mLMq-f. MAq f"=:LMq'-4. e47.f* 
"iMq ^^ 



BMq -h B Aq < = BL 1 -*- B Aq. ' therefore the an- 
sic ABL it alfo a right angle. By the like inference 
the angles DFH, Dl.FI are right anelcs; /therefore 
AB= DE,/and liL 7= EH./ and'AC = DF,and f ^5.,^ 
CL = FH. g wherefore alfo BC = £F i ; and the tf. 1. 
anele ABC = D£F,g and the angle ACli=DF£. 
b wnence the other rielit angles CBMj BCMy are e- J ••*»•»• 
quall to the other FEK.K HK* therefore CM:=:FK, i^,\\ 




LMq := HKq. wherefore the triaQg!< 
HDK arecjuilarerilloneto the others 'therefore 
the angleLAM = HDK. WAV.tohtDem. 

roYoll. 
Tiicrcfore , if there h-rro plane angles eqiiaUj 
from' whofe points e ]iiall rii'i'' lines be elevated on 
hi^h containing eq'u all anolos with rh? lines firft 21* 
venj ea^h to each ; pcrpcadiculnrs drawn from the 
ex'cieme points of thofe elevated lines to the planes 
of the angles firfl given j :ir j e juall one (o the others 



T I T'Xof. 



2^2 



» 14.6. 



«}i, II. 



Tbe eliventb BhI^ •/ 
Prop. XXXVL 



M-^m^ 



Ifihtrek tfaweW^ 

DS^DGjDF/n- 

fBrtiondil, tbefoSdfS' 

.'•"^ ro tbefiiiif^rdUd^ 
^ feim IN madeofihe 
middle ime DG flL) 9i&/ci& ff n/jfo t^uiUtmU^ Hid 
e^uUnguUr to the ftid faralieleff.uR. 

Becaufe DE.IK « :: IL.DF.* the pgr. LKftaltk 
= P£. and by reafoa oithe equ^ity of the (4fltt 
angles at £ and I,aDd «£ che lines GDj IM^ alfotlK 
alcicudcs of tbe parallelepi^doDs are equall by 
the prec. CoroU. « therefore the parallepps areequall 
one to the other. }V,iv,to he Vtm. 

Prop. XZXVII. 




• J>. ir. 



I 



A BCD 

If there he four right lines Ay B. CiD.fr^fwtimtsU, 
thefoitdfarallelepipedons A,B>C.D being like , mdin 
like fort defcrihed from themlfhM he frafortiomalL Jhd 
iftbefolIdbarailclefipedoHS , being like tmd in like fnt 
iefcrihedM froportiondl (A. B :: C D.) tktm thfe 
right lines i\;B^Cjiy,Jhall hefroporUomiU. ^ 
For the propoitions of the parallelepps. s are triple 
§, of thofe of the lines i therefore if A. B : : C . D> thca 
fliali the pnraliepp. A. paraUepp. B :: parallepp. C. 
parallcpp, I)«aad fo alio (omradly* 



11 X^ V 
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^ €W<i 



'AT.'- 



fnfmdienlsr lo 4 
fUneACtMidftr-' 
ftndiewUr lint EB 
itiT*wmfT9mM_faiut'Ei*<mffibtfliMt(.\^)Kl:ie 
MJH^/itfRf AC, tbxtfftfmikiUtt BfJhdilftU^fM 
i^emmmft^tntfiheflimtt AD. 
,; If itbe [igllible , lei T fall without the istcTreflioo 
Ap. and id the ptaae AC'drawFG perpendicular 
to AlS.and foia EG. The aoeic FGE *is a right aa- 
^o^apdEFGlsfuppofcdtafce fueh alfoi therefiare 
™9 rijMr angte are m the triangle Bl-G.r ivbiA" 



Pro f. X X X I X. 

E Ifiht ISiit (AE , FC, 

AF, tC.«JDH, GB, 

U Da, HB) r/ fif Iff D^(e 

1^ faralitltffft^ ASi hii- 
vidtiinit hMt^MllfTtit 

ht dtiivi ihrtMgh ibtir ftr- 

SicHS.ihr cmmoan fi8ie» of 

R tktfluMtf STi and tbt di*- 

mtttToftbtfrlU f*ritltlt. 

fiftim AB jhaU Hvide one the oihtt iwu two tqiiali 

(WK. 

Daw the rieht lines SA ,SC.TD,TB . Becaufe • the • i*. t. 
^desDO.pT are equall to the lidej BQ, QT,*and J ^,\- 
tbealternarcaasluTOD. TQBcqu:tll alfo. 'the 
kales DT.TB, £ the angles DTO, BTQ ate equall. d^j.,j ,. 
d therefore DTB is a Tight line.Sc fo ialike maDoci u < )« 1.' 
ASC.Morcorer. as well aD ii paMllel Sequallto J';"**' 
FG>a(FGtoCB,&/theiice AD it parallel &e(|ual I,,;.. 
«)CBit&coBfcqueiitlyACtoDB.»wlwefareAB »»■••• 
T 3 ud 




»^4 



I 16.1. 
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and ST are ia the fame plane ABQP« '^^^ 
fipccthc verticall angles AVS, B VT*iik the alterj 
angles ASV, BTVareequall ,• »^nclAS=*E 
thS^fore fliall AVbe =BV , ' audSV = ; 

CorM. 

Hence in every paraUelepipeJon all the disi 
tfrs' bifeft one another in one pointy V. 

»» o y. XL. , 




lf1»ofnfwts ABCFED > GliMLlK , ir«/i) 

Mutdcy whereof oac batbusbafe ABCV afira 

gram^ dtii the ethet GHM a triangle ioni if the p 

lelofiram ABCF he do»hlf to the^riangli GHM j 

. frifmes ABCTEDi CHUV K are equalL 

For if the parallelejpps. ANj GQ> be compl 
a they ihall be eqiialLbecaufc of the etjuality K 
bafesAC>GP> & cofthualritudes. ^therefore 
the pnfmes>o the hdfes tliercor. ihall be equall. 
tOibeDem, 

SchoL 

From thefreceding demonftrations , thtdimenji 
4»dr» Tun. tridnguUf prifmet, and quadrangHiar.i orfaralleL 
donSi is learnt j viz. hy muUif lying the altitude /» 
bdfe. 

As if the altitude be 10 foot, and the bafi 
/ijuare foot (the bafe mxf btme^iCuted hyfek 
?.or bjf 44. 1 .) then mvXu^V^ \Qic> Vj \o. ^sA 
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cub^ feot (Ball befroduce<I for the (olidky of the 
pafmc gitreq. , . 

/Sor asar^fiangle , fe affois a ri^ht parallelqiK 
|)edon produced of die altitude multiplyed into tl|e 
Safe. Therefore eveiyfarallebpipcdoti is produced 
x>f the altitude multiplyed into the bafe , as appears 
-by g I. of this Book. 

--Moreover 9 fince thewjiole parallelepipedq|ii$ 
produced ofthe altitude drawoiato the bafe > the 
half thereof (that isj a triangular prifme) (hall be 
produced of the altitude drawn into half the bafej 
namely the triangle. 

^n Mvertifement. 

Ohr TkdiBf thofe^miPhichdeH$ita foUiangle, 
thefirft is dlmayefat ihefoini Vf vhich the angle its hut 
•ftboft letters vfhkh demte afyrdmide, the laft is m the 
Jufnmi point thereof. 

Ex. gr. the folid angle A6CD is at the point A| 
and the fupreme-point of the pyramideBCOA is at 
the point A. and the bafe is the triangle BCD* 



the End of the tkventh Mook, 
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lABCDE. 

tr , «t ibtfqimrit A 
fit ilimmrtefi ofibecircltt AI 
DrawAcBL.FH.GM 
atbeu^ASC=:FGH^aiidAB,BC:: 
#tfacrefocefliill theuele AC>f (' ALB) b 
(>FMG.)butthc au^eiABL, FGM^ 
Md fo equalli « tberdore the tiiauglei AB 
we c^angular. /wherefore AB. FG -:' . 
f dierefDrpABCDE.FGHlR :: AL<}.FM 



- ir* -^ 



BCBLB fvn»ar AB. FC " hh. FU .*: I 
ftc) the ccBbobb of like polygonout fi 
fcnbed in a ciidi vc in * {xoportioii > 
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H7 
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m^mto dnmher i asibeffuirts^fj 
rirdiamttift aC,BG iOV. 

Siippofe ACq. £G<| :: the circle 

BT. I. IfaytlieDlis emiall to /"K^ 

icdidcEFN. VLX 

For fifft^ it be pofll]ble> lee I be lefle then the cir« 
cBFNjandletKbethecxcefreordifiereiice. In- 
fibe the fquare EFGH b the circle EIJI , -it •^^^ 
dog the half of a drounfciibed fcjuare , aod fb 
^ter then the femicirde. k Divide equally in two ^ ^-^ 
le arches £F>FG,GH>HB>andat the p«ints of die 
iriCoos join the right lines £L> l^F^ &c. at L drtw 
iC ^ngent VQ(* which is parallel to EF) and plr*- ^^^ ^ . 
ideHEPj CFQ. then Is the triangle ELF 'the d^si.' 
df of the pgr. EPQF, and fo greater then the half 
Fche fegtoent ELF; and in like fort the reft of rfaofe 
iaogles exceed the hal6 of the reft of the fegments. 
nd if the arches ELJJFyFM^&cbe again bifefted> 
id the right lines joined^the triangles will likewffe 
cceed the half of the fements. Whet efoie tf the 
[uare EFGH be taken from the circle EFN > and 
IC triangles from the other feEments j and this be 
Mie contiQuallyiat length f were wiU remain fbme 
lagnitudele&ckeaK* Lee as bare gone ib£ure» 
unely to the if gamuts E^Lfy FMs &c taken txpi- 

gecbet 
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Mr/ wu jjetherlcffctheuK. Therefore I (/the circle E FN — 

g}o ^Mmd K) "3 the polyg. ELFMNHO (the circle £FN -« 

• f M. !• the fegauEL H- LF,5cc. ) In the circle ABT^ con- 
ceive a like polyzotxon AKBSCTDV iDfcribed. 

J«- •». therefore fince AMSCTOV. ELFMGNHO *:; 

I ^MM.u ACq. £Gq I :: the circle ABT. I. and the polyg. 

» H f. AKBSCTD V ' •TJthe circle ABT.the polyg.ELFM^ 
GNHO - (hall be ^ I. but before, I was ^ fif^ 
FMGKHO. which is repuHoant. 
^AgaiD^if it bepoffible.let fbe CT the drde EPti 

■ ^'- Therefore becaufe ACq. EGq, :: the circle ABT.]^ 
andioTerfelyl. the circle ABT :: EGq. ACq. fup* 

•/♦ ♦• pofe I. the drcle ABT :: the circle £FN. K. • then- 
fore the circle ABTC"K. ^andtGq. ACq;:i^ 
drcle EFH.K. which is (hewB to be repDEoanr. " 

Therefore it muftbt condudedjthat I»= 0ik 
drcle £FN. WJva^heVm. 

cmll. 

Heoce it follows 9 that as a cirde is to a drde j fill i 
is a pply goaon defcribed in one to a like polygonoa 
defcribed in the other. < > 

P & O P. III. 

Btfery Tjramide ABDC 

havidg a iriaugiUar hafe , may 

hediyided into tw fyr4tMtt 

A£GH,HIKCjefiMil,«ii 

like one to the other y havmg 

hafes ^riat^HUr,Mtd like to the 

^ whUt MUC; mid into t»oo- 

quail frifmes , BFGEIH , 

^Gt>lliK; which two frifmet tiu gtedter then the hall 

ofthewhok fyramide ABDC. 

Divide the fides of the pyramide into two pans 
^the points EiFiG^H) I, K. and join the right 
Unes EP, FGj GEjllA^i 1^v«^^>^^>HE, Be- 
caufe the fides of the ^^ti^<^e vet ^tcp^cnxvyttAs) 
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uMcbence HI>ABi,ajidGF>AB^' andIF^>DC» aad •••€• 
iOpVCScc. are'parallcb. and confequentljr HI> 
< Gi^iid GHj II are alfo parallds.theretolrc it is ag- 
^^reac that the triaoglet ABDj A£G> EBF , FDG« 
liK 9 . ^ aic equiangular, and that the ibur laft are ^ ^ ,. 
cqudl : in like manner the triangles ACB j AHEi c li. i^ 
£lB>HIC>FGK are equiangular^ and the four laft 
ice equall one to the other. Alfb the triangles 
^FI>TDK,IKC, EGHi & lafUy the triangles AHG* 
3DK>HKC> £FI are like and ciquall. Moreover the 
criangLes»HIKtoADB>and£GHtoBDC , and 
EFIccTADC j and FGK to ABC, «* are parallel. ^^ 
Fl^oni whence it evidently follows , firfl that the py- 
raniids ABGH, HXKC are equall 9 and e like to the ^ mi.^/||« 
wlioleABl>C> and to one another. Next> that the 
(^ds BFGEIH^IGDIHK are prlfmes, and that of 
cquall heiehc , as being placed between the parallel 
planes ABD , HIK. but the bafe.BFGE is/ double f 
of the bafe FDG. wherefore the faid prifmes ai^e e- ^ 
quail }Whereof the one BFGEIH is greater then the 
pyramide B£FI,that is,then AEGH,the whole then 
its part; & confcfquently the two prifmes are ereatet 
then the two pyramids and fo exceed the half of dif 
whole pyramide ABDC.lV,w.to be Dtm. 



i.«r.i. 
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Jfthm ht two pfgwttif ABCD » EFGH > of tf^t 
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Sfideitbtf tf them he dhideJinto tmo fyrdmUt TAI 
LM J MNOD i 4mi SPRS^ STVH) tfmdl m^utk 
wtbtf Mnd like t§ the vMe , imi into two efK^Utrifme 
(IBKLMN> KLCNMO, Mid PFQRLST , QRGT 
SVO dttd if in Ukt wkumer eiiher •fthofe fyrmid 
mtdthythifmnerdhifiomhtdiyiied, Mmdtbifhedm 
coniimMllyythin at the hMfeofwefyntwtidf is t9 $bf ^/ 
ffthe ether pramide^frmali the frifmet wbichdfth 
tmefjrdmtdi , U nil the frifmes which are in thf etha 
fyramide, heiw^e^titUnt tmltitude. 

Foe (applying the conftrufiioa of the precedent 
• If •!• pr$f, ) BC. KC « :: FG. OG. h therefore the triangle 

€^6^&i. ^^^ ^ ^® '^^ ^^^ trian^ LKC as EFG is to c 5e 

di6.'f. ' like RQjG.thereforeby permutation ABC. EFG ^i: 

^'H' ■>• UCe.RQG e :: the prifme KLCNMO.QR^GTSV 

(for thefe are of equall aldtiuk) / ^;lB£IJMi 

f !»• S' PFQRST.; wherefore the triaog^ ABC.£FG.::HAi 

prifm. KLCMNO-i-IBKLMN. thepdfiDe,QR. 

GTS V -4- PFQRST. W.w.t$heVem 

But if the pyramids MNOD>AILMi and EFI& 

STVHi be further divided m like maiiDec the fooi 

Bcw prifmes made hereby fliall be to the,four pp^ 

ced Defore as the bafes MNO and AIL areto^ 

bafes STViand EPRi.that is, as LKC fi^ KQQ^ « 

ai ABC to EFG. ^ wherefore all the pfifmes of dK 

pyramide ABCD are to all the ptifmes of the pfn- 

mideEFGHasthebafe ABC is to the bafe EI& 

W.W.t$ he Dem. 
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fytHmis ABCD, £¥GH » heingytfndw^htftmMk- 
(«Sis An^HEg tridmiOm bdfei ABC » £F€ >^idV Mm 10 
PD#to^4rfrMi4ir/&ABC EFGtMVw- . 
iUt thetriat^le ABC.fiFG : 3 ABCD. X. I tay X 
eauall to tiie pyramide BFOR. Fcv if it-bepofli- 
e^^Xbe^aiiFGI]. and lee the exccde be Y^ 
iTide the py ramide £ FCH into priTmes and pyn- 
ids ] and the other pyramids in like imuuier 1 • dll t ■■ 10. 
le pyramids left IPRS , STY H j ht Ufk then At 
•lid Y. Tbeiefeie iiacethepytttmidc EF6H r= X 
- Y; it is manifeft that the remaiaiog pnTnies PF« 
fR5T y QR.QISV are ;^er then the fc^idlt. 
onceiva the pyramidc ABCD divided sifter the 
me manner;^ then will be the prifme IBKLMNh- k - .. 
LCNMO^PFQRSTh- QR.GTSV :: ABC.EFG * 
: the pyr. ABCD.X. ^ therefore X CT the priTme ^hf- 
FQRST -+. QRGTSV ; which is contrary to that ** ** '• 
liich was affirmed before. 
Agaia»conceiTeXcr~thepyr.EFGH. andraake 
epyr. EFGH. Y::X.thepyt* ABCD«::EFG. thf,mi 
BC. BecattfeEFGH/T3X, f thence ¥"^3 the Y^j^h 
rr. ABCD. which is (hewn before to be impoflible. g \^ 
hcreforc I conclude > tlutXis c^naUtothepyr*. 
FCH, W.iv,t9h3fm. 
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r Pyr4MAIr ABCDEF » GHIKLM , cMr/?i% «Nkr 

ihifime dt^udi , 4Mi A«m^ pQly^moMt htfes AB& 

DEf GHIKL jttrtUnm mother ds tbdf Ufti AlCi 

DEjFGHIKLm. : - j '^ 

Draw the riehc lines ACAP»GI>GKAhea WtU 

bafe ABC.ACD «:: the pyr.ABCF.ACOFiptlNMi^ 

fere by compofitioii, ABCD.ACD :: the pyr. AB*^ 

CDF.ACDF.4but alfo ACD. ADE :: thepyr.AC- 

DF.ADEF.'therefete of equality ABCD. ADE:v 

ABCDF. ADEF. and k thence by compobticto 

ABCDE.ADE::thepyr.ABCDEF.ADEF. moie- 

o?er ADE. GKL d :: the pyr. ADBp. GKLMiand, 

as before J and inrcrfely GKL. GHIKL:: the pyr. 

GKLM.GHIKLM.9 therefore again ofequality AB> 

CDE. GHIKL :: the pyc. ABCDEF. GHIKLM. 

W,W.i0beDem 

Ifthebales have not 

fides of equall mifld- 
tude>the demonftratioff 
will proceed thus. The 
bafe ABCiGHI.:: the 

pyr.ABCF.GHlK.c& 
ACD. GHl::thc pyr. 

^j ACDF.GHIK./there- 

*> » ^ fore the bafe ABCD. 

GHI ::thepyr. ABCDF. GHIK. « Moreover the 
bafe ADE.GHt ;: the^yr.ADEF.GHlK./therefore 
the bafe ABODE.- GTSX ;\ vVt^^^. bS>ai;^^ .<5H- 
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P R or. VII. 

/ 

Every frifine , ABCDEF. 
hfKoing d triamgtifttr baftymay 
£ he diviied into three fyrt^ 
fiif\<i'ACBF,ACDr,CD- 
_ FBjefmall <me$otbe other^ 9* 

C fystvingmanguUrbajei. 

aw the diameters of the paralleTograms , AC, 
FD, Then the triangle ACB if'j= ACD. J'f/^ 
fibre. the pyraTnidsi of^equall height ACBF» 
F. are equall. In lik« maimer the pyr. I>FAC 
e pyr.DFEC. but A CDF and DP AC arc one 
fame pyramide.c therefore the three pyramids *= «■« ■• 
?M KQDIy DFEC , into which the priihic is 
d>are equall ope to the other* FF.IF.to if 2>fM. 

Hence > every pyranide 15 the 

.u third part of the prifme that ha*s 

\/^\ the fame bafe and height with it> 

•^ ' or every prifme is treble of the 

pyramide that ha'sthe fame bafe 

and height with it. 

For refolve the polygonous 
rprifme ABCDEGHIKF into 
triangular prifnes ,; and the py. 
ramide ABCDEH into trian* 
)yramidcs j •then all the partsofthcpiifme ,. ,,^ 
e treble to all the parts of the pyramided con- ^ i- f«* 
itly the whole prifme ABODE GHIKH is t re- 
the whole pyramide ABCDEH. W. w,to he 
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tJhtr'mUiABCTi.ZFaH. wiiAktveiruim. 
UthfattXC , EFa^rcm irifU frtfmimpfmM 

• V.in ' Complete tfaepanllelepipedoiuABICOMU* | 

Jtff^ EFNGHQOPjwhichfcweiike^d.fiamipleotie ' 
y.11. pjniBiidtABCDiEFGH. iand ckerefine to tb : 

2**'*', JJuBcpiopartioawirktheinoiieEoaaodHrKthatBi 
o^afEhataftlicOdcioflUcepropoRi^nj Ac 

cwfU. ; ' 

Hcoce, alfo like polygonod) pyrnddi kave |i» 
pMtioB tripled to that rf die Gder of like praM- 
don; at maj eafily be vrored by refidfing tke ub( 
iatotniBpilupyraimck. 

-V K o r. IX. 

Ar tic jm. ScfaMf. 

lliMlMl//r]nWMifaABCD,EiaH, &«ve«lri«- 
XSI«fa/«ABq,BFG , thti*fnta2tiuiB 
4tn it^ntM i y*U fyrimiit bnimg tfttwpltr 
itftt, wh«fi4ltit»Ja4M haftt ttt rtdfnui , <*V ' 

I. H^^.The compLcted puallclepipedap* ABIC- 
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Squall one to the other, therefore the altitude (H.) 
^he alt.(D) h :: ABlC. EFNG c :: ABC.EFG.W.W. ^ H ". 
*o bevem. ' *^*^"^' 

2.«>|^. The altitude (H.) the alt. (D)^ :: ABC. d^^^^. 
HFGe::ABIC:IFNG. /therefore the parallclepi- j "fV- 
Pcdons I^BIGDMKL , EFNGHQOP are equall. glJ^H; 
S coafeadentty alfo the pyramids ABC D , EFGH 
^iog fuDfextuple of the fame > are equall. W.WM 

The famtvH j^tfli^^^^ to priygonous Ityramids i 
fnfthey m^alfo in likemanmr he reduced to trian* 
ptlars. i 

i^t**. •.-*■■ -V' ^•''*^- 

T^]^4tfievetiidemoHjhatedofpyramds m prop.^> 
jj ©• ijfo'j likemfe agtee to anyjort of pri fines i fi^^g 
feX<if« triple of the pyramids that have the fame baje 
maltitudeipith tbem-Thcvcfore. 
*^T. The proportion of prifmes of equall altitude 
s the fame with that of their bafes* 

2. The proportion of like prifmes is triple of 
hat of the fides of like proportion. 

3. Equall prifmes hare their bafes and altitudes 
Qciprocall i and prifmes which are (b reciprocal/^ 
ti^cqualL 

SchoL 

From what is hitherto demondrated the dimcn* 
Ion of any prifnoes and pyramids may be col- 
eaed. 

m Thckfoliditie of a prifme is produced of thealti- « 1. w 1*. 
H4einultiplyed into the bafei ^and therefore like- «^>*M»# 
Fife that of a pyramide* of the thitd part of the alti- b 7. ». ^ 
ide multiplyed into thebafe. 

V PBLOf^ 
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PROP. X« 
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Evtry Cone is the the third f4H of a cylinder hiving 
the fame baje with it ABCD, and the altitude tq^Koll' 
sutUfir If you deny ir>thcQ firft let fuch cylioder be mote 

mfsf^^ then triple to the cone , and let the exce^e be E. A 

• f0ij4*(ittd prifme defcribed on a fquare in the circle ABCD ib 
•tr 9.ift« fubduple of a prifnae defcribed upon a fquare about 

the circle » being e|uall to it and the cylinder in 

height. Theiefoie a prifme upon the fquare A6CD 

exceeds the half of the cylinder, and likewife a 

prifme upon the bafe APR, of equall height to the 

. -- , cylinder, b is greater then the half of the feenaentof 

and t or. 9. y the cylinder Ato. continue an equal] biieoion ot 

>*• the arches > Sc fubllrad the prifmes till the remaining 

fegments of the cylinder^ namely at AT,FBj *cc.bc« 

come lefs then the folid E. Therefore the cyL-^ fegni* 

AF,FB,acc. (the prifme on the bafe APBGCHDl) 

c «. «jri. '^ greater then the cylinder -*£(<< the triple of the 

dhf.' * cone.) therefore the pyramide 3 e a third part of the 

• #or 7. IS. faid prifme (being placed on the fame bafe j and of 

the fame height) is greater then the cone of equall 
height on the bafe ABCD a circle 1 i. e. the pact 
greater then the whole which is ^hfnrd. 

But if the cone be affirmed to be greater then the 
third part of the cylinder > then let the exceffe be E. 
DetraS the pytam\4&ixomx\iRc»QR -^ as you did in 
tbe fir ft patt ikt pitmen feom^^ c^'^^xAi^SsaM. 
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^gmeiffi of (he code remaio> conceive at AF* FBj 
o o,^c. le&t theu the folid E; therefore the cone -* 
fe (/» of fhecylirt. ) Tl the pyr. AFBGCHDI (the ^ 
cone'-^ fegm. AF, FB, Sec) therefore the prifme tri' 
rte to the pyran)ide(T;f^,of equall bcigbt>and on the 
Tame bafe) is greater tnen the cylinder oil the bafe 
^BCDithe part then the vrholcWhich is >#i/. Where- , 
h)te it muft be granted>that the cylinder is equall to 
U-ipleof the cone, W.ir, to be Dem. 

P s o P. XL 
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^ Cylindns and Canes ABCDK , £F6HM> being nn- 
dh the fame alutude, are to one another as their hafes 
ABCD,EFGHrfre. 

Let the circle A BCD. the cir. EFGH :: the cone 
AbCDK.N.I fay N is equall to the cone EFGHM. 

Forif itbepoflible, let N be *7] the cone EFG- 
HM>and let the exceflfe be O. The preparation and 
acgumentation of the prec. prop, being fuppofed) 
then (hal O be greater ^en the fegments'of the cone 
ErSI?F> FQi&c. and (o the folid N "TD the pyr.EP- 
FQGRH5M. In the circle ABCD* make a like ,j^, ,^^ 
polygonous fig. ATBVCXDY. Becaufe the pyr. i.foji. 
ABVYK.thepyr. EFQSM b .•:thepolyg.ATBVY* *•••"• 
thepolyg.EPFQSc:: the cir. ABCD.the cir. EFGH c #•!•,» u. 
d :: the cone ABCDK.N.e thence the pyr.EPFQg- <*^^^ ^^ 
KHSM fhall he "3 N, co^itrary to viT^at vj^ks; ^ffiatfi^ * ^^ 
ed before, Agada, conceive N CT" tlvecotttllG^^- 
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^^ & make the cone EFGHM. O :: N.theajoeABC- 

^iS;,?I>K/.;thedrc.EFGH.ABCD.gihercfateO-a 

'B1-I' ' thecOQC ABCuKj vAicj^if «tyjir^ ^ aiappeirsby 

by what is Diewn id [he liift pan. 

ThereforE lather admit ABCD.EFGH -thccone 

ABCUK.EFGHM. w.w.tobtDm. 

The fame may bedcmonltracedof cylinden, if 
cylinders and prirnics be conceived in cheplxeirf 
cones aadpyramidi. lherefbTe,&c. 
Sthd. 
Hmce . h githertd tht diminfitin of ai farts oftylia- 
■ ifc/a <''«a'"'co»"-ThefoliilirieQfariBhtcylinderiipro' 
tiimi^.Hit ducedof iheciicularbafe ("the dimenfion wheW 
6 II n ^ tobelearnt outof ^rcfeiwtJwJraiiliipliedintothe 
heighCifc whence in like manner ihat of every cyiiod 
Therefore the foliditie of a cooe is produced of 
the third part of the altitude multiplyedinto ibe 
bafr. 

PROP. XII. 




tiki cetui ttndcylinderi ABCDK , EFGHM,dK it 
triple pTeferiion of ihti of the di4mittrt TXiPRj^ 
thtir fe/dftBCDjEFGH. 

Let the cone A have to N triple proportion 
of TX to PR.I fay N is = the cone EFGHM. For 
if it be poffible let N be -^ EFGHM. and let 
the excelTe \)c O. Aetefore . N "^ the pyr. 
EPFQGR.HSM. !.«. tV «»«.<& ■epK.w^es be IK, 
tM, and join t^e n^^\\M%S'«.»0.v-S\.C^ 



II. 

IX^ 
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QM>GM^QL> GL. Bccaufe the cones arelike> 
• thence VI. IK:: QL. LM. but the angles VIK, J***^"- 
QLM^are right angles, e therefore the triangles ci!V.* 
VIKjQLM are equiangul.i* whence VC.VI:: (|g. <*4'^* 
QL. alfo VI. VK :: (^.QM. therefore of equality 
VC. VK::Q5.QM. ^moreoyerVK.CK ::QM. «7 •^ 
MG.therf fore again of equality VC.CK:: qG.GM. 
^therefore the triangles VKC> QMG are like : and f V6. 
yj the fame reafon the other triangles of this pyra- 
nide are like to the other of thatg wherefore the py- 19.^ 
'amids themfelves arc like. * But they are in triple ^ '^^• 
iroportionofthat ofVGtoQG,*thatif > ofVIto k^^ , 
RX,' or TX to PR. « therefore the pyr. AIB VCXD- » MT* JJ 
nC. the pyr. EPFQGRHSM :: the cone ABCDK. "^^••"' 
ST.* whence the pyr. EPF C^RHSM ^3 N. which » ilu t' 
5 repuffnant to what was amrmed before. 

Again, take N ir~the cone EFGHM. make the 
:one EFGHM. O :: N. the cone ABCDK • :: the ., . 
,yr. EPRM. ATCK^ :: Gq. VC thrice :: ^PR. TX liZfiiyV 
hrice. but C is T ABCDK. which was before P '•''^••»' 
hewn to berepupnant. Wherefore N = the conei*i4.f. 

But forafmuch as what proportion foever cones 
lave, alfo cylinders, being triple of them » have the 
amc 9 therefore cylinder to cylinder (hall have pro* 
portion triple of die diameters of the bafes. 
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IfatyUader ABCD t« <fWJ'' 
Qfi»J«rAEPJ>H uihtfthrriylit- 

^ The axis bpiDg prsduccili 
-takeGK— Gl, indHI-s 

ClH =: LM- and coiK«Te pboet 
drawn at the poiotiKiL. Mipi* 

"^ — '— ^ I therefore the cylinder FD = 
the tyl. AN.and th« cyl.ECfc = 
BO *=: OP. therefore the qr- 
linder EN is as multiplex of the nrliu^er ED as the 
axis IK is of the axis IG.aod in li£e mappci the cy- 
liodei FP is as multiplex of the cyiinderflF, as tbt 
axis IM is of the axis IH. but as IK is — , C".'^ 
IM.( fo is the cylinder EK=:,cr",'nFP> thereftm 
thecylindet AEFD.the cyl.EBCF :: Gl.IH. W.W. 
t&heDim. 

Prop. XIV. 

Cones AEB.CFD , mity- 

tquall hitfcs AB>CD,«re tttiu 
anethrr »i thtir Mltitudes ME) 
SK NF "ft. 

ThecytiodetHA. and the 

axis EM being produced,tak« 

* ML = FNjand atthe point 

L draw a plane parallel to the 

bafe AB,- thcti (hall the cyl.AP be — CK.& but the 

cyl.AH. AP (CK) :: ME ,ML (NF.) W.W.ti> bt Vtm. 

Thefamemay be affirmed of cones fubtiipleof 

cylindeisi * as aUb of piilbes'aiid pyramids. 

P R r. 
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In rqHal! conts BAC^Dr, 
^mdtylinim BH,EK, thebafu 
and tltitudfs an ricipTHull 
3c(BC. £F :: MD. LA:)-''"' 
tants dttd cytindtrs, srhtftbtfis 
Mnd 4ltitiidtsdrtrtnpro(a/l,4Te 
^ tquMlltiit t» ibeathtr. 
'^'^ If the altitudes be equall 
rfieDthebafesare djuall too, 
□d the tfaiag is evident. IfuDequall.ibea take away 
10 = La. 

I. Hyf. ThcahUD. MO (»LAJ *:: the cyl. 
■K. (tBH)EQ':: the cir. BC. EF. whkh ms 
I he Dtm. 

i.H)'/.BC.lF»::DM.OM(LA)/::thecyl.EK. 
Qg:: BC.EFfc :: BH.EQ^* Therefore the cylind. 
.K = BH. wMchwis tobeDem. 
The lame argument may be ufed for conei. 

PROP. XVI. 



Two iift^Mll t inlet 
ABCGjDEF,6w/n|t*f 
fami ctuirt M , i» injaiht 
in ibt greaitr cirtlt AB- 
^C CG a felygnnmt figure af 
fqvaS and evinfiia, which 
jbitB not I tutb'the Itfftr cir- 
(/fDEF. 

Thri ugh the center M 
draw iheliuc AC cutiitig 
n Fiftomwheoccraife aperpendi- 
ularFH. ,< divide (he femiciide ADC into twoe- ■!<>.]. 
luallparttj and the half thcrenf liC alfo; aadfodo 
oatinually, t till the arch IC become lelTc then the bi. lo. 
ich HC, from I let fall the petpeodicuht IL. It 
V 4 if 




he circle DBF ,i 



|i£ ' Tbt twelfth Bt9k,»f 

is maoifeft tbat the aich IC nieafiuet die vbole 
cirile,ai)(] that the number of accbei is tvea , and ib 
that the fubtcnd«ilioelC is the fide* of. the pdy 
tJHtf-4- gonon thit may beiafcnbed without touihiag the 
i,„ ,&}. leJfeictrdeDEF.FoiHG 'touches the circle DEF, 
"^Lr '*" which IK is parallel , and placed outwaidl} ; 
' "■*'■'■ /wbetefoje IK does not touch the drcle DEFiir uck 
lefle do CI, CK, and the other fldei of tbcpolygo- 
aoamorcremotefrooi tbeccDter, (F. [c. lahtDtf- 
Coroll. Obferre thatlKtouches net the dnie 
DEF. 

P BO P. XVII. 




ptit etnur D, heitiggivrn , la inftribt afalide ef tatty 
fides (or niytdm) in ifcf srf«(Wj(^Aew/BCV»«»*'5 
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fhdl not touch the fuperficies (f the lefftr fphere 
EFGH. 

Let both the fpheres be cut by a pldne pafHog by 
the center making the circles EFGH , ABC V 5 and 
the diameters ACj B V drawn, cutting perpendicu- 
larly.In the circle ABCV> » infcribe the equilaterall , ,^ ,^ 
polygene VMLNC 5 &c. nottouchingthecirele 
EFGH: then draw the diameter N*, andere^l DO 
perpendicular to the plane ABC. by DO , and by 
the diameters AC , N« > conceive planes DOCj 
DON erededjWhichlhall be ^perpendicular to the biaxr; 
circle AB C V? and f© in the fuperficies of the fphere 
make c the quadrants DOC , DON. In which let c#»r. «. & 
the right lines CP,PQ,QR,R0,NS, ST^Tj', >0 
d be fittediequall^and of equall multitude with CNj ^4 «• 
NLj 6cc. make the fame conftruftion in the other 
quadrants OL, OM, &t. and in the whole fphere. 
Then I fay the thing required is done. 

From the points P, 5, to the plane ABC V draw 
the perpendiculars PX,S Y, e which ftiall fall on the , jg ,,^ 
fe£lions AC N«e. Therefore becaufe both/the ri^ht f i».«*I 
angles PXC , SYN, g and PCX> SNY infifting^on g*^ J; 
b equall circumferences , /are equall , the triangles 
alfo PCX,SNY * are equiangular. Wherefore being k,o„jfc. 
PC * = SN^'alfo is PX = SY,'andXC = YN5 I *6..; 
m whence DX = DY.„ and therefore DX. XC :: „ /;/'•• 
DY. YN. • therefore YX, NC are'parallels, but be- 01.6.* 
caufe rX,SY are equal], and fince being perpendicu- 
lar to the fame plane ABC V > they are alfo p paral- p 6. 11. 
lelsjf therefore YX, SP {hall be equall and parallels. ^ **' "^ 
'J. whence SPjNC, are parallel one to the other; and , ^ ,,. 
-pthe/quadrilaterall NCPS , and by the fame rca- f? ««- 
^on SPqT, TQRG , as 'alfo the • triangle ^RO arc * *• "• 
^o many planes. In like manner the whole fphere 
may be Ihcwn full of fuch quadrilateralls and trian- 
gles, wherefore the figure infcribed is a polyedron. 

From the center D« draw DZ perpendicular to 
the plane NCPS i and join ZN, ZC,ZS,ZP. Be- J''^'- 
caufc DN. NC * :: DY. YX. thence J^C is J- CT YX y 14. j. 

(SP; 



514 



• If iff. ■•. 
f 51.9- 



ii ft. V. 
1 f. i« 

a i9kt. 
047. 1 

P4T ». 



r 4T. 1. 



(SPOand likewifc SPr-TQj and TQCT^I 

And becaufe the aojjles DZC>l>ZNi DZS, D2 

^ are righc,aad th^hdes DC# UN.DSyDP,c equa 

and DZ commooj^ theoce ZC, ZN*ZSi ZP are 

quail one to the other ; and confequently about t 

quadrilarerall NCPS c a circle may be defcribed', 

which ^ecaufe NS>NC* CP> are i cquall, aod N 

CT" SP) NC t fubteods more then the ^uadrai 

/therefore the ang. NZCat the center isobtu 

^therefore NCq CTi ZCq (ZCq -h ZKq.) I 

NI be drawn perpendicular to AC- therefiore iii 

the angle ADN (* DNC -+- DCN) * is obtufe, I 

half of it DCN (hall be greater then the half o: 

right angle .; and f o that which remains of the rij 

ang.CNI (hall be lefTe then it." whence IN ZT I* 

therefore NCq (Nlq -+ ICq) • '^ i INq. the 

fore IN zr ZC. and confequentl/ DZ/ C" E 

t)ut the point I b f without the fphere EFG H. & 

much more the point Z. wherefore the plane N 

PS, (whofc next point to the center is Z) di 

not touch the fphere £FGH. And if a perpendit 

lar D/ be drawn to the plane SPQJi the point /« 

fo alfo the plane SPQT is yet farther remo)? 

from the center, which is alfo true of thcotl 

planes of the polyedron. Therefore the polyedr 

OHQPCNAc. infcribed in the greater fphercy d< 

not toncb the leiTer. w.w.t^ he Done. 



r._ 



C0r&li. 

Hence it fellows > that if in atry 6thtrffbere afi 
polyedron , like to the ahovefaidfM polyedron , ie 
fcrihedi the proportion of th^ polyedron inonejphtr 
the polyedron in the other is triple of thai of the dia\ 
tersofthefpheres. 

For if right lines be drawn from the center 
the fpheres to all the angles of the b^fcs of the i 
polyedrons> then the polyedrons will be divided 
1^ pyramids equall in number and like i wbofe 

n 
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mologous fides «fe femidiaitieters of tbe fphercsjas 

appears, ifthelefler of tbefe fphercs be conceived 

ifefcribed wic&io the greater about the fame ceocer^ 

For tbe right Ijoes drawn from the c^ter of tbe 

fphcretotbeaoglesofthe bafes will agree one to 

che other by rcafon of the likeoefle of tbe baies;aod 

(o will like pyramids be made. Wherefore Cocf tvt^ 

jy pyramide io one fphere to erery pyramide like it 

in the other fphere « ba*$ proportion triple to that* <«r. tsu 

of the homologous (idesj that ii, <kfthe iemidiame- 

ters of the fpheres i and ( as ovat pyramide is to one b ». f . 

pyramidc,fo all the pyramids, that ii» the folid po^ ^ 

lyedron compofed of thefe,are to all the pyramidsi 

that is>the folid polyedron compofed of the others} 

therefore tbe polyedron of one fphere fliall have to 

the polyedron of 1 1 c other fpherCf proportioo triple 

of t^at of tbe femidiameters »« aed ib of the di^me- « ^^^^ 

ters of the fpheres. 



Prop. XVIII. 



H 




Sfherts BACiEDF,irye intrifUpYOfortimmeto 
the other of that in which their diameters BC , EF > 

£et the fphere BAC be to tbe fphere G in triple 
proportion of that of the diameter BC to the ma- 
meter EF.l fay G= EDF. For if it be poflible,let 
G beTD EDF. and conceive tbe fphere G concen- 
tricallwith EDF. In the fphere EDF'infcribe a. ,y.i». 
polyedron not touching the fphere G , and a like 

po» 



jrf The twelfth B99l^tfi8cc. 

polfedron in the fphere B^C Thefe polyedrons 

h ««r. i7.i». ^ are in triple propomon .^ftfae diameters BC^ EF| 

^hP' tf that iSioftne fphere 1$ AC to G. 'Gonfequendy 

'^* '* die fphere G is greater then the polyedron infcribed 

10 the fphere EuF^the part tlieo the whole. 

Agaio^ifit be poffiible > let the fphere GbeC 

BDF. and as the fphere £DF is to another' fphere 
%^p.hmflt H,fo let G be to BAC, « that is>in triple proportion 
^>4<f« of the diameter EF to BC. therefoie hnce BAG 

/C^Hj we (hall incurre thie abfurdity ofthefirfl 

part, wherefore rather the fphere G = EDF, W.W. 

t^heVemanfirattd. 

CwolK 

Hencei As one fphere is to another fpfaercj fo is a 
pplyedrea defcribc(El in that to a like polyedron de^ 
fcrS)cdinchi$« 
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' ^v- 



THE 



I A 






5^7 
THE THIRTEENTH BOOK 

O F 

EUCLIDE'S ELEMENTS. 





Prof. I. 

t^ /^ <f right lim z he divided according to 
extream and mean froportion (z.a : : a. 
c.) the fquare of the half of the whole 
line 7, y and of the greater fegment 2y as 
one lineyis quintufU to that which is de- 
fcrihed of half of that whole line z. 

I fay Q^a^-l 

z =^ 5 Q: 1 z.tfthat a 4. ». 
IS > aa -*. < zz -*• cux, 

^+ 6iyp. and 

za = zz H- i zz. 6 or aa -4- za = zz. ror ze -+- i6-6. 

za c t= zz. and ze << cr: aa. « therefore aa -*- za =: i.**. 
zz. W.W.toheVem- 

P K O P. II. 

Seethe I. Scheme. 

Jfa right line 1 z -+ a fce iif power quintuple to j 

fegment of it felfl%, the line douhlt of the fxidfeg' 

j«e»r (z) ^e/«^ divided according to extreme and mean 
proportion ^the greaer fegment is (a) the other part of 
the right line at firfl given 1 z -+ a. 

I fay z.a :: a,e. For becaufe by tbe byp. * aa H- • , 
1 zz "4- za = zz H- 1. ZZ5 oraa -+ za = zz * =:i a».\* 

ze H- z^}b thence (hall aa be :;= ze.c wherefore z. a c 17. 6. ' 
:; a. e. W,W» toheDem. 

Prop. 



AW 



c I. s. 
d^. Mi 

17. d. 



b|. 1. 
CI7.6. 



•*f^ 



P K O P. III. 



jr/ic right line z he divided according to et 
mean frefenhm (z. a ::a.e.) the lint made 
fegment e andTjalfofthe greater fegment a, 
quintufle to thefquare , jplricj^ /i defcribed 
line of the greater fegment a. 

IfayQ:e-4- 




ea = aa.t Foe ee 
toht'Bem, 



la. tfthatisee 
E ear=aa-f-*aj 
ea « = ze ^ =t: aa. l 



P H O F. IV. 

If a right line z &f c«/ according to extrem 
frofwtiiat(z.sL :: a.e) ibe fquare made of 
linezyO* that made of the leffer figment eM 
afe trifle of thefquare made of the greater f 

I fay zz • 




aa. d therefore aa 
heDem, 



A 
-1^ 



C 

•1- 



P R O P. V. 

B Jf a right , 
— cut according 
and mean fro fi 
and a Une AT^ jeqaall to the greater ferment 
to it^the whole right line D B is divided oca 
tremt and mean pro fortieni and the greatt 
ike right line AB given at the beginning. 

For becaufe AB.AD^ :: AC. Cl^ an 
fion AD. AB :; CB. AC. therefore by c< 
DB.AB :: AB.AC (AD.) W.w. to be Ve 
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SchoL 
But if BD. BA ;; 8A. AD. then (hall be BA. Al> 
5: AD. BA- AD. For by divifion is BD ^BA 
(AD.)BA :: BA — AD.AD.thercforeinverfely BA. 
AD::AD.BA- AD. 

P R o F. VL 

D A C B lf4r4ti$HaUrigbtline^ 

I 1— ■ ■ Ah be cMtdc cording neM*' 

tume and iM4npr§fwtim 
in Cyeithef$f the figmiMts (AC y CB) is anirratiimU 
line of that kind which if called apotome or refidudUr, 

To the greater fcg^ficij^ AC a add© AD=s= * AB. a j. ■. 
^tWeforeDCq= 5 5 A<j. * therefore DCq; TJ. ^ J' ;j; 
DA^*coii(equeDtly<^ fiiKei^Bje audio the half there- dhp, 
of DAare/>Mikewifc DCis/>*. But becaufe $' i :: f'^**tf'*** 



not Q.Qi/thence is DC "TX DA. g tlierefore DC t r^ie. 
^ AD, that is> AC> is a refiduall line. Further, be- 5 11^ 
caufe ACq * = AB x EC, and AB is / , * likewife ^* 
EC is a refiduall line. fV,lV.$o he Dent. 

P^R o P. VII. 




-J 



Jf tbr.ee angles of an equildterallPentdgone AbCDE, 
n^betber they frllam inordety (EAB, ABC. BCD, J 
or »(tf , (EAB, BCDi CDE; ^e eqtuUhlbe femagom 
ABCDE jkall be iqitiangalsr. 

Let 



1 s.«x. 



IZO Tie thirteenth Bo$k \^ 

. Lcp the right fiaes BE|AC, BD, be] 

the equall angles in order. 
a*. Beiag the fides EA, AB, BC , CD , 

b7 >• duded angles' are equalli^ therefore (b 
C4*«i5. 1. BE,AC>BD/& the angles AEB,ABE, 
• )!«». li be equalki^ wherefore BF = F A» e and 

ly FC = FE i therefore the triangles '. 
f 8- '* are equilateral! one to the other :/\vhet 
gi.«r.i. ppj^ _ ygj^ ^ confequently the ai 

BicD.Inlike maiuier the ang. CD£ is 
refti wherefore the pentagone is equian 

But if the angles EAB>BCD>CDE> v 
I14. 1. ia order> be fuppofed equal! j t thea 
kf. «• AEBbe=BDC,andBE = BD.*ai 
ang. BED = BD£. < confeqaently th 
AED = CDB. therefore becaufe th< 
Djin order,are equalLas before* the pei 
be equiangular* W'W^to he Dem. 

Pro p. VIIL 

Jfin an equiUti 

dngular Tenfagone 

.right lints BD, CI 

'angles BCD, CD] 

order ithofe lints do \ 

according to extre 

^P proportion j and thi 

mentsB^or^Vai 

fide of the Ventagone BC 

ji 1^ s Defcribe about the pentagon 

biC t ABD.^ The arch ED is = BCjc there^ 

c»7.}. FCD=FDC. '^ therefore the ang 

e 11. ii FCD (FCD -4- FDC.) But the arch I 

ED > and confequently the angle BCF 

f 6. I. — Bf C./wherefore BV=BCwhich n 

Moreover becaufe the triangles BCD , 

VJ'l' ^ equiangular , * therefore BD. DC^ ( 
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I pF.) FD.aad likcwife EC.EP : : EF. FC. vr.W.f 



^Ikm. 



PROP. IX. 




If At pit of an firx4^0iff BEj 
and the fide of a VtCdgont AB» 
hoth defcribed m $he fame emit 
AhCM ddded together thtwholt 
^ght line A£ is cut accoviiin^ to 
extreme and mtoM frofortion 
(AE.BE :: BE. AB>) and the 
greater fegmentthereofis the fide 

^AiHesk^eweBE. 

Draw the diameter ADC ) and foin the right 
hoes DB,DE. Bccaufethe ang.PDC « = 4 BDA, •*;^ «irf 
ttddbe ane. BDC*= 1 DB A (DAB-*- DB/) bV, 
tiieiice(li«lf DBA (b BDE •+ RED) « be r= 2 BDA cr «jr/i4 
^= jBDE. whence the ang. T^BAorD Be^eJ*^.,.. 
ADE. Therefore th^^trkngles ADB, ADB > alee- ^ .4-^ * 

Sianedar : /whcrcf )re AE. AD(iBE) :: AD. »"^'^* ' 
fi. Jab. H'.ir^o ^ Piw, 



1 



tmW/. 



llenceJf thefideof a hexac^oae m a circle be cot 
ilcordiogro extreme tod rnoaa proportion i tht 
(Mactr CegaicDt thereof flkall be the iide of the |>B- 
fi^Be ui the facoe drdf • ' 



»< > * - ■* 



.» .1 
1' • 

-..■ L I 



Tbo f. 



Tin tbirutMtb Stt^tf 
P « OP. X. 




ifgJtcM^ AH 
..jffiriM in tk 

Draw the diancKi AG> andVircA-^sually tb 
^ aich AH in K.and draw FK.FH,FB,bH>HM.. 
a i&t aw The Icmicitde AG — the arch AC • = AG- 
J-* AD. thatu.the 3rchCG= GD* = AH==HB. 

t*^»"- tkertforeth«ar<hBCG=iBHK j «a|idfo the 
■ II. 1 aDe.BFG = i BFIC. 4 but the ang.BFG =? z BAG- 
Slirlt •thereforrthr ang.BFK^BAG. Whftefore tin 
f yi.i. tnaoglet BFM, FAB > /ate cquiaDgulsr. ewheacc 
l<A AB.bF:;BF. BM. j. therefore AB xBM= BFj. 
k IT I. MoKovcr.the aag.AFK * :=: HFK,and F A =fA 
" 4- ■ - wherefore AL — LH,. aod the angle* FLA>FU 
^e^iuU , and To tight anglei. thcrefii9.tb9;4lV- 
"»■»■ LHM.Tz: LAM-= HBA. thetefijie tk^MJlK? 
pi C e1'< AHBiAMH, , arecquiansubr. whei^fpn.M. 
q t-t. AH :: AH.AM. 1 therefoR AB i AM== A^Sq^, 
r Vt. that reeinj Aft} , — AB x BM-t-AB x hik^eS^,^ 
ABi = flF^H- AH^. ir.ir.wfeDMt, ...... 

I. Hence, arightlitw (FK) wfakh bo^^onv 

ftainthe<;enter(^£Tida an nek (HA) iun >■•' 

^fiuU fegmeuuido'i alio divide tberightltei^Ad ' 

lolh 
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bteoding that arch j perpendicularly into two 
uall fcginents. 

z^.The diameter of a circle (.^ G) drawn bom any 
gle (A)pfapentagone , do*$ dni^^ually in 
o both the arch (CD) which the fide o£. the pen- 

Sneoppofite to that ao£le fubtenif'' » and al« 
ic oppoGte fide it f€4f (CD) and that perpeadi- 

larly. • ; 

ScM. ' . 

Hen » e€€9rdmg f 9Ufffmmff^we fhettiff itPm 4 
^frexis oftbt 1 1 .ftap^nftbe d^BooL . 

D 




f A. 



. * ■ 



I. I A ■ w 



r(^fndottt the fide ofafnugmt tohe mftriMin^ 

>raw the diameter AB. > to which ereft a perpen - 

jiar CD at the center C i diride CB equally in 

ind make £F = £D. then DF (hall be tb^ fide 

be pentagoue, 

or BFxFC H-ECq*=EFq*= EDqc= aCj. ' 

q -*- ECq> thei efore BP x FC=DCq or BCq. c iTfT' 
leteforeBF.BC ;:BC.FC. therefore fi nee BC 'f <ur. 
lefideofahexagone^/FC (haU be the fide of a f ^',^ 

Sne. Confcquently DF it = y^ DCq H- FCq a •«• "f* 
fide of a pentagons 1v.1v.t9bt Dene. *^''* 

• * - " 



)M 



Tie thtrimA ^ttk^tf 

Prop. X I. 




I. , t^f'g'"" AB H aitim- 



Diaw the diamo^ 

• ia.<L BFH. and the ri|h[ linet AG> AH ; and * make f[ 

i= ■ ofthewyFH; andCM^ J.CA. ' ;' 

• ••r.ia.ti. BecauCe the angles AKFg AlCare ■ right ao^tl^ 
«4.*i(-'' CA I comniuQeithe tiianglu AKFiMCiaR i eqiii- 

angulai: <thecefotcCI. JKe.-, C*. FA (F8)rf:: 
CM.FL.tl|ecefbre bv permutation FK.FL:iCI.CM 
rf :: CD.CK (x CM) anJ fo by . cooipolition CD 
-»-CK. CK::KL. IL. /confequcntly qi CD-f 
CK (g t C^q.) CK,| :: KLq. FLq. therefote ELi 
= 5 FLq. wherefore if B H (0 be takcg 3,FH (hall 
bciiFLi, aodFLq t,BL f,andH};.'] 15, KLq;. 
by which it appean that BL :)p() KL irej*~a-) 
I ^ I*. I ukJ lb BK is a rcliduall , and KL itt coagiueni 

nnrK. ' thcnce BL 'll v^BLi^ - KLq. ■ wlieace 41: (^1 
«^>r'&' be a lourth ^bdnaU UiH^ Tlfetjcforc hefaufeAjlq 
■wio. »i,= HR^B}C,-flwlI.APLbeaiwaprlv*m*«:* 



'-• I. 



*?■?: 



' - 



ll 



EOetlD&S iUminit. 

p K o p. xii. 



J/A»tr cirtii AlECwi* 

trMgk ABUhipH/iftjih 
fie $• the Sb€ AD MM 
#• jT9M O thttentfi vftrx tifr 
tfejt ^^g tfrcmm fire n c e* 

Tlie diaihoter bdog exk 
tMded to £#dr^wfiE. 8i4 



3ii 




>i I I . . 



. A 



caafethcitcfiBE«'!aEC, AeardiBE fstliefixt 
ftj||rt ilf*fc «rcttftrf#rcnfcc. ttfctereforfe BE = DE. bZOi^' 
HJtelC!eAE(itf=4DBq<^B£q) i<3=ABqH-BBq 54,*. 
(-*- '*I><f) fc'coWe^ucrieiif AB^^nr: |.AD^. r.9r.#o JjftiJi. 

si.'ABq.AB^::4. ^ ' v '■ , 

: ♦. ABf]. AFq.-: 4. 3. / For ABq. AFq :: AS4. f ^.^g^ 



),DF=.FE. FortletiiangleEBDgisc<fiiftl-'lntf 
tttjfsAU^ aad BF perpendicolir to^BD. s tberefotf IF 

4. Hence, AiF = DE -+• DF == j DF. 




To defcribe a pyramde EGFI» and comfrebend it in 
4 ffheft given : and to demenftrate that the diameter of 
the ff here AB is in power fefymaltera of the fide EF if 
the jyrmmdeEG^L X 3 About 



■; 



• io.i* About ABdeTcribeche femiciKib Al>B ; jaild 

. lee AC be = 1 CB.lR>m cIm point C etefi che.per- 

pauUcalax line CD; and join ADj DB. then at the 

iMerfaUoftlierayH£ = CD defcribe the csrde 

kMflim. . HEFG. A wherein infcribe the equilaitetall frui^ 

Vi^tV' BFG. fton H«creaiH = CA pe^eadicularto 

theplaneEIG. producelHtoK ^ iXothatIK= 

AB^and join thcTi^ht lines IE*IFiIG.TfaeB EFfll 

(hall be the pyranide required. 

For becaufethe angles AC D» IHB j IHF, IHG9 

mtm^le. «are right andesi & CD, H£jHF,Htj • emM/ & 

f 4|-^- . IH=ACi/thiere(breAD>IEaF>IG(haUbeequall 

'^' among themfcWes. But being AC (2CB.)cB<:: 

]i s «jr. ACq.CDq. thence fhall ACq be !3r z CD^^ theie- 

k ». I'j. lore ADq/= ACqH- CDq »=j CI>3 = J HEJ 

I1.M.1. «=Epq.'thereliMAD,BP,I£jlF)iGaree^i]siirj 

and (o the pyramide BFGI is eqnilateral.Butif iftfe 

point C be placed upon H, and AC upon HI > the 

m 8,«jr. right lines AB> IHj • (hall agree » as WingcqidL 

wherefore the feroidrcle ADB being drawn about 

miiJtfA, riieaxisABorlK"(ha]lpa(rebv<the points £,¥; 

« iimW: II. G, « and ib the pyramide EFGI (hall be inkiibed 

inaiphere. W.W^tobeDmte. . 
f'i^S'r. A^^o i< ^ manifeft that fiAq. ADq • :: BA.AC/^ 

c$nlL 



« ■•• ii- 



i.ABq. HEq::9.i. Forif ABqbepat9rtMp 
ACq (EFq) mtL be 9. j^ confe^uently HR] Ihal 
bex. . , J 

z.tfLbetlieoetttertthcnlhaUAB.LC :: 6.u 
tmfft for if AB be put ^, then AL (hall be s.^andthence 
AC4«wheidbreLClhallbei. Hence 

p AB.flI :: 6.4. :: 5.1. whence 

4«ABqyHIq::9. 4* 



Pliet. 
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P » O F. XIV. 

T« dtftrih* 4H 09m- 
rfrwKEFODL, Md 
Onmfrilundiiin th»^ 
ut»ffhtM , i»h*reiH.f 
fyrtmldtis ■,Mii§ i^ 
mtmlhMt ihtt ftHth€ 
iiMKiitrtfibt/fhtrtii 
Mftwa dtuHtafAC 
V iJufilt if ih<a OSmi- 

^ dn». - 

' About AH dcTcribe tlie (caiidtde ACH. and 
from (be ceam li ntii the pecpeodiculai BC. dnn* 
ACi HC. then DfionKO^AC* make [be fquaie , 
Ej^GD.wfwIe (Jianiciert DF, £G> cut in (he center 
£< from Idraw IL := AB^perpeudicular to the b 
litaiieEFGD- produce lL,sTiIIIK=IL-aod join ' 
lt£,];F,XGiKU,LEXF,I.G.LD;ch(nlha]lXET- 
GDt be the OaaE^Ton required. 
. f=orAB,BH.I^ME,&c. being remidiameien of 
equjll Tijuaics jie c<juall one to the othci. 'wHcDCt 
tbe hadi LF, Lb. VB, &c. cfthe tighcangled trian- 
glei LIE LIf-,HlE,&c. are c<]uall,and coofequeiitly 
the eight ttianglei LI £, LFG, LCD, LDE, KEF, 
KFCiKGD>KDE. are equilateiall .< and malce an 
OflacdtoD) which miy be iofcTibedinarphere > 
who'fe center is T^and IL or'AB the ratlius. (becaufe 
A".,IL,1F, IK, &c. /areeijuall.) ir. W. » fce^, 
n»M. Moreover, it it cvideat that AIi4(LKq)s=: ■. 
2ACq(iL0q.) W.U-MbtVem. 

Cenll. 
I .Heace it h manifcft, that in the oAaadron tbe 
three diameten EG, FD. LKdoe cut one the other 
perpendiculatly in the center of tbe fphere. • 

a. Airothat tbe three planet EFGDi LEKG> 
LFKD ate fquarei.ciiniBjODeanotfaeipeipendicu* 
litly. 

X 4 J.Thc 







ug Tkt tbimnah St»k^ ■/ 

J. The OAaedion u diTidcd ioro iwa lilcnpjf. 
^uall pyramids EFGDL>and EFGDKjwWetook- 
mon bafe ii the fqiurc EFGD. 
If. II. 4. Laitlyjit followi that the^ppofite bales trflba 

ofisedron are pirdlel cue n> tlw otbct. . 
P » cf ft IV. ■ 
N f . Te dtfiriht « ait 

comfrehoid ii h th 
ftmt ffhnt wbtrtm 
^ (fee jfetmn fpiTa 



t.f the fide efthxttiie. 
' "■'■ Upon AB defcribe a feniidrcle ACBj'and ibab 

bt&it, AB^^ J DAfrooiDrHfethepnpeQdiciilatDCy* 
foin BC' and AC.Theu gpon F F = AC * make tbc 
iqur.reEFGH, upau whofc plane let tberigbt lints 
£Iif K HM,GL) ftand pcrpeoAular > beinvequall 
to F F,ft corinpfl them with the right lines IK, KI, 
LMjlM.TherolidEFGHIKLM isa cubt^ as b fiit 
£dcnily apparent (torn theconilniftion. 

latheappoiJterquareiHrKIjHGLU, draw the 

dbmecen EKjI I.HL,MG, hy wbicblet the rianu 

EKLH,FIMqbe drawQituiiingoneanothaintlit 

j^;,^!,'; line NO. which c (hall divide ajuaHjr in two pvtt 

—■11^ Af. ' ibe diaiFCteis of the cube EL,FM>OI, HKi taf the 

'" centerof ihecube. iftherErorcV (ball be tttecrflNr 

,„ , ofalpherepqfliDgbyriirang!:l3ip<MmsQftliccubf» 

r™.*i- MorcoTCTjELq »:=:EKi4-KLq e=: J liLq,/or 

I;""!"*" S AC^.biJtABq.ACqe::BA.iiA/:: 3.1. *there- 

^ ' Jorr AH:=ELwhe[(^uiewehavem»kaciibe,&c. 

IVW.ia it Dew. 

emtt. 
l.Henceitismanifeftjihai ullrhedtamewnofthc 
ci]betfr«n|nall nnetoafiorhcri anddovquony br< 
left one nOther iti the center of the fphere. Awfi>J 
thefHinc means tfaeiight Jiats which coiq«D th* 
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catttnefthe oppoGte fquaru are equally bifafied 
In'tlKfamc ceitier. 

K-ThedUmetftofafphete coDtaiiKrli in po««r 
twlidcofaimacdroiiaDdofacubeivJji.ABqji^ ii>i'f> 
'BC^-+-AC<i. "'Mf 

9 1 o p. XVI. 




T» dtferiit an Infiuiraiji 
ZGHIKFYVXRST , ai w^ 
«mftffiitm thtffhrrt, whtttht 
wtrt lamttiiiei lie fort flidfoliii; 
aaitt Jtmenfir*te that FG thiC 
fiietftbr IftiatJroHfi thatirM- 
liotidll Ime , whkb ii caUti t mi- 

Upon AB thcdiamncr of a 
fphete defcribc the feraicircle 
ADBj&*:iiaIceAB — T BC. 
then from C ereft CD per- 
pendicular > and draw ADand 
BD- At the diftaoce EF -^ 
BD deftrifce the ciide EFK- >— 
NGj A. 




5 JO The thirtefhth Bnl^wf 

b 1 1 4 MG ; y vberein infcribe the equilaccrall peiita»6iip 

FKIHG.DiTide c qualiy in two parts the arches rCy 

GH, &c. aod join the right lines FL»LG» &c. be^ 

thefidesofadrcaeoQe. Then cerefi£Q,LR> m, 

•: u. 1 1. NT^o V,PX equaii to E F. aod perpendicular to die 

place FK NO i and conned RS,STjTV.VX«XR; as 

alfoFX,FR.,GR,GS,HS^T,HT,lTJV,ICV,KX. 

Lnflly,produce tQj and take QY = FL , aiidE2^ 

:= FL. and conceive fhe right lines ZG» ZH» ZL 

ZK. ZF to be drawn i as alfo YV, YX, YK, Y5, 

YT. Then I (ay the Icofacdron required tf 

made. 

d .M/r. For becaufe EQ,LR,MS,NT, O V, PX, aw 'c- 

f*f t 'i 1"^ ^°^ * parallely ajfo thofe lines that join them 

' • £L,QR*EM,QS,EN,QJ,hO,QV, EP, QX,/are 

equall & parallel. A nd thence likewife LM (or F G) 

S ■(•>■• KS, MNi ST,&c.aic equal! one to the ochcr«f theie- 

h I. dtfi ^^^^ ^^^ plane (Srawn by EL> EM , &c . is diftant ^ 

qually fiom the plane pafiing by QR^C^j &c> anci 

the circle QXRSTV drawn itom the center Q is c- 

quail to the circle EPLMMO i and .RSTVX is an 

equilarcrall pentagoue. £iitEF>EG>EHi &c. and 

QXjQRjQS&cbcing conceived to be drawnjthen 

\ 4T- >. becaufe FRq * ■=: FLq -K LRq»'or EFq « = FGq, 

m\o.xi - therefore FR,FGiand fo all RS^FG.FR.RaGS, 

aifSfi I. GH,&c.{hallbeequallonetotheother. andcooTc^ 

•■^ ■ "• quently the ten triangles RFX,RFGjRGS» dec. are 

equil^terall and cqtiall.Moreoveri becaufe XQyis a 

P 47Vit " • ri#t anglMhereiore X Yq p — QXq ^CQFq i ;= 

% 10. u VXjf or FGq. wlicrcfore XYi VX,and likewife YV, 

YTiYS,YR,ZG,ZH, &c. are equalL Therefore o- 

th^r ten triangles are niadc> equilaterall and equall 

bof h to one ancther> and to (he ten former i and fo 

an Icofnedron i.s rrndct 

Moreover jdi vide equally EQ.in «»draw the right 

r If.*/ 1, lines «F>atX>« Vi and becaufe QX r =: Qy^and ^^ 

the coir.tuou llde;and FQX , EQV art ri^t anglesi 

^ I. /therefore (hall aX be =: aV j and by the fame rea- 

fon all thelincs «X>«R;cS^Tj«Vi«F»«Gj»Hj<J>«K 

are 
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are equall.But becaufc ZQX)£ * :: q£. Z£. there^'t 9. is. 
fotp Z«q« = S E*q * = EQq (EEs) -«- E«qjr = J J; J[^'- 
«Fq.thcrefore Z« r= aF. t in like manner «F= Y*. y 47. 1. 
therefore the fphere , whofe center is « , and mI^ the "^' ^* 
ray > (ball palTeby the i 2 angular points of the Ico- 
faedron. 

Lalll7> becaufe Z«.«E u Z Y. QE> « and fo Z«q, ■ u. 6> 1 
«Eq : : ZTYq. QEq. * therefore Z Tq = 5 qEo » or b 14 !• 
5BDq= : but ABq. BDq*:; AB.BC::5.i. aTi^. 
y therefore ZY =:: AB. JV.W.to be DMi. •ja.tt. 99, 

Therefore if AB beputf , MhenEF = V^ABq ' ""• 
fliallbealfo^ andconfequcntJyPG the fide oif the 
pentagonciand^il^cwUe of the Icofaedron^ /if a mi- 
nor lincwhicp rpatio he Vemonftrattd^ 

w 9 

cwolL 



■>■- 



l^From hence is inferred^that the diameter of the 
Ipljere is in power quintuple of the femidianiccer of 
tlxe! circle encompaning the five fides of the Icofae- 
dron. 

^ X. Alfo it is manifeft that the diameter of the 
fphere is compofed of the fide of a hexagone ^ th;lt 
isi ofthefcniidiameter) and two fides of the deca- 
eone ofacirckencompaffingthe £yc fides of the 
Icofaedron. 

- s.It appears likewife that thepppofite fides of an 
Icofaedronj fnch as RX^ HI » are parallcb. lor RZ 
«isparaU.toLP>parall.toHIt bjli'.U.|. 



Paor. 
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ffhtri nbtrein ihtformer /Tjuwi wen ctrnfrtinM: 
4Htin itwtmtlrtit tint lii (tit R5 •ftitHaittKiii* 

ttrnttTrifidudlllitu. 

X^ ARbcicubeinfciibcd in the givco f|)lien> 
and ]ct all the lidu tbeceof be divided equally io 
the poiau E,H, F^ Gj K, L, Sec. aadjoiti Ae liiht 
lincj KL, MH, HG.tF.* make HI.IQ.:: ■IQ^QH; 
andtakeNCNt',— IQ.theoereftOR.PS, per- 
pendicular to tlicptaaeD?, aod QT to the plant 
ACl and ]« OR, PS, QT , bce^uall to IQ^HOi 
NP.whcnccl)H..RS,SL.CT.DT,b«ngcoiincfteif. 
DK..SCT {hall bi: a pcnta^one of ihe dodecaediDD 
te^uitsd. For draw NV parallel to ORj anrf hSTin; 
driiwuNVoui as&creaithe cehta dttbeci^Zi 

)9iB 
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•=OPq,orRSq. therefore DR=RS. By.thcS4«r. 
tjnicrc^ip^ DR, KS, $C, CT,TP ate e(iwlL Boft 2 JT'J" 
bccaufc OR/is = and g parallel to PS, therefore* ««'A.9^. 
RS,OP, and b confequc^dyRS > DC fhall be alfo !',*,, ,. 
parallels. * therefore thcfc with them that con- ■ 9- •• 
joip them DK » CS > VH > are ia one and tjie 
ratnephin^« ' ^foreoTcr j^ becaufe HI.IOa:* IQ. ky ,■ 
(TQtViliff ( : : RN. W^ aind both T(^ H W, ancf 
tfj^rrVk^te pecpQadlicut'aii tothfe fame pAine/iitid 1 6^ n. 
fo Ifti^ife paraUdai ^ mTHVihalt be a riehj^fine. ™ i>^*. 
• thferefCMce the tragwam DRSC, and' tbi? triangle "'*•'»••'• 
J>liJSare1ii d^^Qpl^eexrebdled b)r the rights fines, 
DC}, TV. 'i'thcriffore DCTStf is a,pcntagpnfc , ancT" '' '• 
tfiie aUb ^4^taLeraU % hy \^at is fiiewii already. 
FuAhemiore,bccaufePK.KN:: KN. NPi auADSq 

^=iDPq H- PSq (PN.|J — ^DKq -f- PKq -+ 
NPq , 5 thence DSq = t5Xq h- 3 KNq = 4 bKq q ,.„.i. 
(4 DHq) '=: DCq. therefore DS = DC", whence 4.«l 
tte triangles DRStDCXiare^eqjail.-uewIl one to au- f ^ ,*' 
other. rVherefore ttie angle DRS = DTC , and 
liJQev/ife tjie anp. CSR "rr DCT. therefore the pen- 
t^Moe'DTCSK is.alfo equiangular. Moreover,be- 
c^ufe AX> UCKj CXj &c. arc (cRiidianietcrs of the 
cube>*^tH«4ce k XN= IH i>r KN,-and fo XV= t if. 1,, 
K^ j vherefoffl becaufe RVX , is a * ripjir angle , " » **■' 
« thence RXq = XVq -4- RV^ (NPq) i- KPh ^ r^J; ;; 
N'^q « =^ r KN^* ^ AXq\qr;DXq , d(c. the»efore M- •'. 
KiJP, Al, IJX, andby the 5^^ wfon XS,XT, AX, '* '*' 
areequalloQe tp apofhoy* A|id' if by the fami; me- 
thQd^.wbercfey th^ ?f^gy^,. DTCS R, \wn-mijde. 
tw^etve like pentagoui/ v^oiichitigithe civjelV^ir^es 
or^titc cubeibe-inade,t)i9y (h^U compofe^a Dodvcuie* 
ds#j|f.aodi4Ji>heic p^jj^iig b% iLtic juwite r puiaft y 
whplk c^i^is ^Xor.lnC> (half comptehentrthat Diy' 

KL. ***' 



1 



3J4 ^^ riitt-Mmrfr Buk tf 

KL.OP::OP.OKh- rL.Tfaerefo[cifAB dedia- 

•Vii t/AB/bealfo^^whenceOPorKSAefideofthe 
dodccvdronQiall be a icfidtuU Uiu.JF.jtr.tt he Dm, 



From thit demoiiftf atwn it iollowti t. cbrif .tb 
fideofacubebe cut tnexnoiM and aatmiaafop 

rion. the greater fegmcntihali be the fijenj^^jt* 
dccacdroDdefcnbdiiit^fanMfphcie. . . . -- 

z.UiheleflerreginenttrfadgbtliiiPf a]tincs> 
tKiiK3a(Iiiieaiipn>ponioii> m the Im^ of tbeilftt 
decacdnHbtliegKatcifegiiicu QiJI b«^die£d4<4 
thccubeinlcribcidin the runerpherC) 

}. Ititmotufellalfoi that the fide oftbccubt^ 
cquall lo the right line wbich fubtendetb. the xidm 
of a pentagoue of the dodecaedmn iiifcttbed S| 
iheiiuiie Iphae. 

Prop. XVIIt. 




reftthe peneadi* 
culan CE>DF, and BG = AB. join AF . AE^ BB| 
W, CGj and let faU the peipen^nlai HI from H i 
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and CK being tsken^equall to Clifrom K creA the - 

perpendicutarKLjandjoinAL. LaAly, i; make AF. «)•.<. 

AO :: AO.OF. , 

Therefore 3.2^ :: AB.BD « :: ABq. fiFq the^de JjJ^'^ 

of a Tetraedron. and 2. i ;: * AB< AC :; AB^. BBf r* tf. ij,* 
/the (ide of an O^aedron. 

Alfo 3. 1 i :: aB. ad t : : ABq. AF<]»^ the ftde of t if i}. 

anHexaedron. k* ' 1 

Moredveobccaufc AF. AO * :: AO. OF. * thence :^'}}^ 
(hall AO be the fide of a DodccaedronXaftlyj BGj 

(a BC.) BC / :: HL IC. « therefore HI = i CI U 6 
•'=Ei: K I. therefore Hlq»==4CIq. coniequcatljr ITjlVr. 
C Hq ^ d!: ^ Clq^ therefore ABq = 5 Klq.*" there." •«•».* 
fbre KI<{t Hlii; a ray «f a cirdlc endofing the pen* WiX 
tagbnfe'of a&Icofaedronjtfc AK or I B ^ is rhie lid^ cf r mt. ii.i|. 
a decaebne iiifcribedtn the fame ctrde. /whedce\ '''* 
AL fliul be the iide of a pentagone ; * and rfllb the t u f|. 
fide of an Icofaedron. M^ereby it appears that BF i 
6E,AE are f "Tg.. and AL>AO f "U-, and BF CT 
BE>i8ind BE CT" AF, and AF CT" ACJ. And bee aufc 
J AFq = ABq '= 5 KLq , and AF x AO CT" AF 
xOF,, and fo AFx AG -ri- AF x OF CT" z AF x J^'.;;, 
OF,' that isjAFqCT"'^ i AOq.* thenreftall 3 AFq 7 i.x*. ' 
(5 KLq) be cr 6 AOq . conrcquently KL C" AOj ? !J- f ' 
andmiichratherALcr'AO. ^ * 

That we may expre^e thefe (ides in numbers $ If 
AB be fuppofcd ^ 60, then ^ reducing what is al- 
ready fhewn to fupputation> p F =: v^ 40,8t' BB -rrr 
y^ jo,tSf AF = V 2o.Alfo AL =:%/:^o^ V 180 
(for AK = -/ 1 5 ^ ^ 3.^mi KL (Hn= V i * J 
LaftJy AO t= v^: 30- 1/500 (^Z 25 - V^O 



iTrJEio/. 



13^ rA# ibkiui^tb Mmk iff 

SekoL 

gffifi thtn CAimot be def rihed any other reguUr fohd 
p^Mre (viz fuch as may be cmttumi mtderweahuue md 
$qMiiifi:mffig!'f''s.) 

For three pi me iiigles at lead are required to die 

but/M. coofiitutioi^ofa folidaagle 9 «all which muft be 

)». I- lelTe then four right anries, -b But 6 angles of an e^ 

qoilatcrall triangle»4 ofa fspiaie' * and hz of a bcza* 

2on,do (ereraUy equall 4 n^ht angles^dc 4 ofa ^ptm* 

, cagon*) of a heptagoDt 3 o^n odagona. &c do a^ 

ceed 4 right angles : Therefore only of 3» 4, or 5 e- 

juilatcrail tdanglesiof 3 fq-iarcsior 3 peotagoncssit 

u poffibk to make a folid angle. Wherefbcebefidei 

the fire above iiieatioaed> there canaoc be any oth« 

. ccpdar bodies- 



Out of P. HctigOn. 

TbeTroportiotisefthefpbert mi tbtfoeregiiUrp* 
pLres iuforibed in the fame, 

Lecthe diameter ofthe(phece be t.theu (ball . 

The Periphede cv cifcumfereoce of the gpeatec 
■drdejbe^ fegfiS. 



The fuperficies of the gceater circle^j 1 141 5 
The fuperficies of the fphcie, 1 2. f^66^. 
The folidityofthefphere>4lift79. 
The fide of the tetniedron^ 4 |^iz99«' 



The 



ibe fHpec&iec of tkt telMMkdiH 4 J^iH« 



The foliditjr of the tttraedroii} d f t $i 3 2. 

I 

T&elideoftlieHexaedroDji [1^4/. 

!niefupci&ie$t>(theIiczaedronj 9, * 

■ ' ■ .* 

ThefolidityoftliebttzacclRni,! ^^9^ 

The fide of tlif 06hedfon>t hHit. 

ThefolkUtyoftke o&aedron,z 13315$; 

The fide of the Dodecacdron ^ o I 713^4' 

Thefuperficiit of the dodecaedrooj io\^t4^^r 

The folidity of the dbdee^df d& , z f 7S 5 1 <;. 

Ill * 

The fide of Che kofaedfOB) t i^i^6. 
The fupetficies of the Icofaedron^^ \ 574^4. 
Thefoliditjofthelce(aedrooi£ K^f. 



y 
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P It O f., I. 

TerfendicHhf 
line T>¥ drawn 
from D tht 
center 0/4 cir» 
cU ABC to 
iC the fide of a pentaganfin' 
fcrihed in thefaid circle , is th$ 
hidfof thefe two lines taken 
together, viz. of the fide of the 
hexagoneVBy and the fide of 
the decagone EC infcrihed in 
thefimecircleA.BC. 

Take IG = FE,apd draw CG : « Then CE is = J i-j* 
CG.therefore the ang. CGE fc =: C EG ^ = BCD. c V**'». 
therefore the ane.ECGc=: EDO << = i ADC er= ^hp^^d 

ICED Q BCD.) /confequently the angle G CD J*'*^; 

=:ECGi= EDC.g wherefore DO = GC (CE.) «* ■• 
therefore DF = CE (DG) H- EF ;= DE-+CE. 
W^WJo be D«fi. I ' 



P R O r. II, 



A 



P 



G B 

H £ 
4.-.-I— 



C Jf two right lines AB 1 

— ' DE| he cut acceding to ex^ 
F treme and mean frofortion 
— (AB.AG:: AG.GB. and, 
J>E.X>H::DH.HE.) they 
fhnU he cut after the fame manner y viz. into the fame 

ffo^oriiofff(A&6i5 ::DH.HE0 

Y X Take 



If 



J 40 Ti# ftmtttntb B«tk^ tf 

a IT-* it <= I A Gq. wherefore ACq b 5=4 ABG -+ A G9 
tfu.,. * — i AGq.lnlike maimer Qiall DFqbe= j DHq. 
dii'f.ni iiheietote AC.-'G :: Dp .DH.whenceby addition 
" *■, AC-4-A0 AG :: DF-+-DH. DH.ihat ij,i A^.AG 
(irr ::iDE.trH. « coDfequemljr AB:AG:: DE.DH; 
/ whence by divilioa AG. GB::DH. H£. H'.r'.ii 

P ft o r. III. 




ThtfatHt circle ABD compnhndi hth ABCDE 
tHeftnttjm* BfaDoJtCMdnm,-a»iLtAtt tht irim^ 
cfaii Je^ttixm infcribtd in iht fawK/fhtn. 

Draw tbe diameter AG > and tbe rigbt lint* KCt 
CG.atidlct IfC be the diameter of the ^herc.'aod 
IKq = i OPq.t & make OP.OQj: OQ^QP.Je- 

■ «. 1^ " "ufe ACq H- CGq c=: AG.} J = 4 FGq i * Aflq 
K»ii *.«. •=FGci=CGq.ftfceiice ACq-t-ABq^: j FGiJ. 
J„( j„j moreover, becaule CA.AB^.-: AB.CA _ ASj and 
IS ' OP.OQ::OQ;QP.l'aiidfoX:A. OP" AB-OQ^ 
\:V/l: *ttvefore J ACq (' IKq.) ^ OPq ("Ilta) :: 3 

■ ••r.i(.i|- ABq.^OOq. rhei-cforej ABq^= j OC^. Butbe- 
o ii.i,. caufe ML " is the Cde of a pentagoo inkribcd id the 

drclejwhofetayis OFitbenceif RUq ":= 5 MI^ 
,i:iOPq-+5 0Qs— *3 ACq-t-jABq^s 

the circle ABD is ■^^ w^V* «i.^>;xa^. wsi*»k. 






**ifin- 



Dm. 



"^Vtt^. 
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Ht 



, > 



Jffr(m F the center fif s circle e^om^fing the 
Itmtagtme of 4 dodeea^ron ArGDB i a ferpendknlar 
tint f'Gbe dranm topnefide ofthepwiugone CD i the 
re Bangle cMtained under the faid (i^e CTy^amdfheper' 
jfendici^r F G, Ijehtz thirty times tdhen ^k e^Mllto the 
Jhftrfides of the podeeaeSrm.^fo, 

If from the center t, of a circle inclofing the triotglt 
0f an tcofaedf on filJt > a perjfendicufat line LMfte 
Jb^MfrftoonefiieoftHetrianzleJiK^ the ieBartgle cOi^ 
raknSHnder ikefaitfiioi HR,<sH the perpendicitUr LM> 
hitHg thirty tkuHtdk^-, jbaS be eiftiaato thefufer^cks 
ofSe tcofiudftm. 

DrawFA,FB,rG,FD;FE. * then (hall tliccriaii. ,s.j. 
glesCFD,DFE,EFA,AFBJFCbecquan.butCD 
xFGfc= 1 triangles CFD. therefore joCDxGF b4.i. 
c = 6oCFDrf= itpentagonesABrDEe= to 45 J; 
the fuperficies of the dodecaedron. ^'.W. to he Dem. • it !• 

DrawLl,LH,LKjt4ienHK xLM/is!= 2 triang. ;,{'•,"; 
LHK. therefore 30 HK x LM«= 60 HLK = £0 
HIK ^ = to the fuperficies of the Icofaedron.fT.fK h »6. 11. 
to be Dem» 



COKfM. 



CD X FG.HK X LM a j: the fuperficies of the do- ^ , ^ ,. 
decaedron to the fuperf. of the Icofaedron. 
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Thi f^ununtb B§0l^ §f 
Prof. V. 

r 

the fuferficiesofdlH' 
decdedfM bath tothtf%' 
fnfides of m Uifddm 
infcrihed in the [im, 
ffhere , the fame fr^firtim 
that H ihi /tie of a ait 
hmh to AD the fide eftm 
Jcofaednm. 

Let the cirde A66D 
a endofe both the penta* 
gone of a dodecacdron > and the triangle of an Ico- 
faedron; whofe (ides are BD»Ab. upon whidi froa 
the center £ let fall the perpendiculars EP 9 EGO 
and draw CD. 
Becaufe EC H- CD.EC t :: ECCD.thwcc EG. 




(c^EC-*-CD.)EF(^iEC) «:!EF. £G^ Ef 



k 9. "1. 

CI. 14. 

d0er.1t. If. 

;;j;fy.„.(lCD.)butH. BD/::BD.H^ BD. ithaOo^ 

8*1*6.* ^' ^^ -5 EG. EF. confequently H x EF = BD» 
li7.'f' EG. wherefore lince H. ADf::Hx EF. ADxEE* 
Ni*. 4^14. Ik whence fli^l be H. AD i*. BD x EG. AD x EF f.-: 

the fuperfides of a dodecaedron to the fuperfidcy of 

an Icofaedron. W.W^tobeVem* 
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1/ a right line AB h 
€Ht in extreme and mMm 
frop^tim } Aen at the 
right line B F , etmuimng 
in piwer that which is 
made of the whole line 
AB > afid that which is 
made of the greater jeg- 
'ment hC ^is t9 the right 
ItneE contaimingin fonfcr 
that which is made 9f tkt whole line AB/and that which 
is madaef the lejfer Je;^^^ BC ;fo is the fide of the 
€uhe EG to the fide ^«*i' l^ojaedrtm BK iitfiribed in the 
famfthenwith the cube/ ' A * 

In the circlcywhofe femidiaineter is AB > infcribe 
BPGHI the pentagonc of a dodecacd.on , andBKL ^^^^^ ,j^ 
the trianelc of ao Icofaedron. a whetefore BG ihall 
be the fide of a cube infcribed in the fame fphcre. 
therefore BKq fc = 3 ABq \ and Eq c= 3 ACq. 
therefore BKq. Eqrf:: ABq. ACq *:: BGq. BPq. 
wherefore by Jnverfion BGq. 1 Kq : : BFq. Eq. 
/whence BG.BK.*: BF. E. w.w.tobeVem. 

P « o P. VII. 

•>t Dodetaedron is t9 an Icofaedrcn > as the fide of a 
Cube is to the fide of an Icofaedron , infcribed in one and 
the fame ffhere. 

Becaufe a the fame circle comprehends both the •' '<• 
peatagone of a dodecaedroo) andrhe triangle of an ^ ,. 
Icofaedron > k the perpendiculars drawn nom the 
center of the fphere to the planes of the pentajgone 
and triangleidiall be equal! one to another. There- 
fore if the dodecaedron and Ifocaedron be con* 
ceived divided into pyramids > right lines being 
drawn from the center of the fphereto all the aneles» 
the altitudes of all the pyramids (hall be equalTone 

Y4 to 



tt.*4. 






^f»tf 






to the other. Wherefore fince the p)rrafiiicls « of c 
quail height are one «o aMKher as tbcic bafcsj^ the 
fuperficiet of the dodecaedron is equal! to twelve 
pentagopcsijaiKl the fuperficies of the Ifocaedron to 
tWQPty triajQgl^ s tl^ dodecae^lvft^b%to the 
|co£^e4co|i*asth^iuf4rficicse£Hlie dff^ae^tipntf 
Uii thA %er$p^« o£tJie Iqqfsiedtpn i d ^tis^ tf 
f(be,fi4f^o£dM cub* is to th^ (d^of tji^ lopfi^ec^f n. 
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•» 



tbt fime firclt 
BCDE comfre- 
hinds hoth th9 
fifU4$fi 9f Urn cuU 
yepB 9 4mS$k 
tn^m^ ifihf-oikie^ 
dm^GH Mm* 

^edin one 4Hd the fame ffh^te. 

Let A be the diameter of the fohere. *«»«& Aq 
.e:5BCq*=<^BIq; qndalfo Aqc»i>»G^ 
4r=z6K?q y thence (hall BI be == KJF; < tlMwAw 
the cird^GBEa= GFH.JT.JT. ro »f J^P^^m . 
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(«fcegii.w ABGHDCJE toJifcribt 

trogi (h« angle C ttaw tjie diamc- 
ter^CAiCGiCSi sod eoBDcft them 
wHhdiedianwters AOjGE.EA. All 
whUh arc* pquaU among tlicmfet»ts, as being the, __^ 
iliain«crio{e(|U3|l fquaws : therefore the (riaDglw 
CAG,CGE,CEA,EAG are equilatetall andequallj 
and coafxfuenfly A GEC is a pytamide, which in- 
flltt upon the 3i]^n of ibe cube, and ifaercibrctij^MiAfm 



1^ Thififimib Mnk_rf 

p ■ o p. II, 

7" ^fynm^gvm ABDC 
» deftriti M tS^rm £GK- 
IFH. 

» Bired the fides of the 

pyTamide in the poiatCjEiI) 

7.K,G)H) which joiD with 

^ % the riehi lines ET,FG, GE. 

totbeothw i confequentljr the S triaDgles EHI , 

IHK>&c. aieeqnilMeTalluidequalli andfoinalce 

|. •anefiaedron defcnbed'in the ^tco pyramide. 
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}*<wtrfi*MCHGBDBFA»ir/m(«i(« ttltx- 

•t jt Connefi* the ceDCeri of the fquares N, P, Q, S. 

Ot Rwithihe twelve tight lines NF>,PQ,QS,&c. 
•4, 1. which are a equall among tbcmfelres ; and fo malcc 
ii'ir'*'' * eguilaterall and equill triangles ; wheiefbre t the 
''' OaaedtoB NPqjOR* ii infctibed in the cube. 

tF.frMhiT>mt PR or. 
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iH <n OBttJrtn givm AB- 
CbJ-^.tainfttiheMnht. 
Let the fides of the pjrra- 
i mideEABCD, whoftbafc 
is the foaMe ABCD , bee- 
cu3ll« bifcAed by the debt 
liDej,LM,MN.NO,OL, 
which aie d (quail and fr pa- »^t, 
nllei to the £des of the JiJ-. 
\|^fquare AlCaS. < then the '*^* 
'^^ cjuadrilateraU LMNO i* a 
fquare, Intikemanneriiftbe 
fides of the fquare LMNO 
keec]«allybifeacdinthevDii]tsG,H,K,I,&GH, 
HKtKI.IGcoaiMacd, GHKI Ihall be a fquare. 
And if intheother jpyiamides of the oAacdroD) 
theceDtersofthetriaDrietbeinthc fame fortcon- 
joined with rijht linca, then other fqnatcs will be 
dcfciibed lilte and MjoaB to tbi fifuarc GHKI* 
wherefore fix fudi Ajiuict IbaO make a cube, whiib 
fball be defcdbed within an oAaedroDi /bdiwits dit^i 
eight anglertouch Acdght bafts of (he ofiMmoa 
in thai ctaua. w.W.i«ii»mie, 




*i> 







Lee ABCDBT be » n«»"i^ '^ A" Kiofac 
dtoo.wfanM)afeki!fa> panraMHK AiBCDlt^ andidie 

ihtthtin ijahi Hen (Sli,HI>iH,KL,LG. Then 6H- 
HCLJbAboaifMwageiMoiftkaiMlceaeditMi to be 



For Ike right liiMsPMl, PV^FCVKP, F^ p*f- 
, (iagby the centenof the trianglei , ■ do equally 
diride their bafw into two pam. 6 therefore the 
right lines MH.HO. OP, Pq^qM tare equall one 
tothe other; rfwnence alfo fh: angles MFM.NFO. 
OFP . PFQ^Q£M areequall. thereforethc penta- 
^one GHIKL U c^^aiau^Lilir. t and confequeutly 
equilateralljbeing FG,FHjFI,FK, FL/are equall. 
And if in the other elerca pyramids of the Icofae- 
dronithe centers of the iriaoglej be in like fort cod* 
joined with right lines , then will pencagones •• 
quatl and like to the pentagone GHIKL be de- 
icr(be4>Whe(e[oTe vioUw^^eata^onei Ihall con- 
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' in tbe IcofaediOD ) f«eiitgtbetn'«ty angksoftlie 
dodecaedrou confifi upon the ceoteis of toe twenty 
bales of the Icofaedtoa. Whereby it appeait ihatwe * 
bave defcribcd a dodecaedroa in an Ifocaedioa 
given, which was tohtVont, 
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